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Report U.S. F. C. 1902. (To face page 1.) PLATE 1. 

PIVERS ISLAND AND LABORATORY. 

BEAUFORT LABORATORY—EXTERIOR VIEW. 



U.S. Fish CoMMISSION STAT 

REPORT BOZEMAN, MONT 
OF THE 

UNITED STATES COMMISSIONER OF FISH AND FISHERIES 
FOR THE 

FISCAL YEAR ENDING JUNE 30, 1902. 

I have the honor to submit a report covering the fish-cultural work 
and scientific and statistical investigations of the United States Com- 
mission of Fish and Fisheries for the fiscal year ending June 30, 1902, 
together with the detailed reports of the assistants in charge of its 
different divisions. 

PROPAGATION OF FOOD-FISHES. 

Natural conditions governing the collection of eggs were generally 
very favorable at all points where operations were carried on, and - 

increased appropriations made it possible to take advantage of these 
conditions. ‘The Commission was therefore enabled to keep up its 
record and show an increased output of nearly all of the species han- 
dled, and in the aggregate there were distributed over 1,495,500,000 
fish and eggs, or 321,700,000 more than last year. Of these, 99 per 
cent were in the interests of the commercial fisheries and 1 per cent, 
or 14,900,000, were game fishes. Popular interest in the Commission 
and wider knowledge of its functions are shown by the increasing 
number of applications for fish to stock interior waters, 3,814 having 
been received, or 25 per cent more than the previous year. 

The propagation of quinnat salmon was carried on in California, 
Oregon, and Washington, at 12 stations, including several collecting 

camps, and the season’s work was considered very satisfactory. The 
runs of fish in the various streams were in most cases good, and over 
56,000,000 eggs were collected. 29,300,000 fry and fingerlings were 
hatched and planted and 17,480,000 eggs were transferred to the Cali- 
fornia State Commission. As far as possible fry were held and fed 
during the winter and planted when about 23 inches long, but lack of 
room and other facilities prevented pursuing this policy to its full 
extent. A few silver-salmon eggs were taken on a tributary of Rogue 
River, Oregon, and steelhead-trout eggs were obtained at the same 

F. ©. 1902—1 1 
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point and at the Baker Lake Station in Washington. The collection 
of steelhead eggs was hampered by unfavorable weather and scarcity 
of fish. At Baker Lake 3,694,000 blueback-salmon eggs were taken 

and hatched with a small percentage of loss, and the fry were planted 
in the lake. 

Over 41,000,000 lake-trout eggs were obtained from commercial 
fishermen in Lake Superior and Lake Michigan; of these, 5,000,000 
were assigned to various State commissions and other applicants, and 
the remainder hatched by the Commission, the fry—except some 
7T00,000—being planted in the Great Lakes. 

In Lake Erie the number of white-fish eggs secured from fishermen 
exceeded any previous record, the hatchery at Put-in Bay at one time 
being so crowded that they were retained in temporary devices. The 
facilities for holding the white-fish in pens were increased, but, owing 
to unpropitious weather, not many eggs were obtained from fish thus 
held at Lake Erie points, though at the collecting stations on the 
Detroit River the results were very successful. .The total take of 

white-fish eggs amounted to 701,900,000, of which 111,000,000 were 
assigned to State commissions and others and the balance hatched at 

different stations of the Commission, whence the fry were planted in 
the lakes. The quality of the fry was unusually good. 

Although April was cold and unfavorable, 487,000,000 pike-perch 
eges were taken in Lake Erie, but the weather conditions were such 
that the percentage of fry was comparatively small. At Swanton, 
Vt., 118,000,000 eggs of this species were also obtained. No lake 
herring were taken, as the work was interrupted by ice before any 
spawning fish were found. 

On the New England coast 338,120,000 cod eggs were collected and 
hatched at Woods Hole and Gloucester, Mass. Those from the brood 

fish taken off Nantucket Shoals and held at Woods Hole were of ex- 
ceptionally good quality. Cod were scarce on the Maine coast, and 
the number of eggs from this source was not large. From Plymouth 
fishermen, however, the supply was good. 

The flat-fish work was more successful than in the preceding year, 
both in the collection of eggs, which amounted to 194,000,000, and 
in the hatching of fry. 
The collection of lobster eggs was also more satisfactory, though 

some of the territory in Massachusetts formerly depended on was 
abandoned. In Maine, however, egg-bearing lobsters were abundant. 

Eggs from all sources numbered 103,898,000, which, except for 
5,000,000 devoted to experiments in hatching and rearing, were 

hatched at the New England stations and yielded 81,000,000 fry. 
The runs of shad in the rivers where the Commission operates were 

small, owing to the late spring, and consequently the take of eggs 
shows a falling off, the station on the Potomac being the only one 
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where there was an increase, while on the Delaware, where the collec- 

tions have usually been large, there was a great decrease. 141,289,000 

eggs were secured from all points and 107,000,000 fry were hatched 
and planted. Considerable consignments were sent to rivers north 
and south, where the shad runs have been diminishing in recent years. 

The propagation of the trouts, basses, and other fish appropriate 
for interior waters has been satisfactorily continued, and these species 
supplied to applicants in all parts of the country. The collections of 
wild fishes from overflowed lands along the Mississippi River con- 
tinued throughout the summer, and large numbers of bass and other 
native fishes were saved and distributed. On the Illinois River this 
work was curtailed by the excessive heat, which caused the death of 
many fishes in the shallow ponds. 

In continuation of the policy of acclimatizing certain species in sec- 
tions of the country to which they are not indigenous, steelhead and 
grayling eggs were brought from the West to be hatched at eastern 
stations, and white-fish, lake-trout, and brook-trout eggs were sent to 
the Pacific coast, where they were hatched and planted. Landlocked 
salmon eggs from Maine were sent to various places as far west as Utah. 

Twenty-nine species of fish and one crustacean have been handled 
during the fiscal year, and in the following tables and in the reports 
of station superintendents are shown the results attained in hatching 
the eggs and the disposition of the product. 

Distribution and assignments of fish and eggs among the States and Territories. 

State or Territory. Species. Eggs. sane Sete 

INERT. 2252822220 2205-2 Siren ae tes Otte) EER tO: 4 Sees ABOKOOO ||25-- tk oe 
Raima DOW trOUbes ses caieeeee aoe cole ee ee enleemescesecsase | 3, 400 
IBLOOKS LOM se oe cee ates See cea aee ee eeccas | ceconease cee 200 
Catfish rer cc sece eran na aes lacises Galton aaee Saas coe 1, 300 
IBA CKSIDASS esse eee eee cena tae seme cocci: eeeeseetecaee 9, 000 
Crappie eet scans seen eee cece lbeecseanscoslnee seteennsens 500 
IROCKMDASS rem cere seeeea eee oe al Jase teases see cisanelecesis 300 
BOS eres ye teste eee eee Sas nseioe ats sizcis Saar. 2 Scie 7, 000 

SAT OWMA ei te leiiteimse iscs sist Ram bOWAtrOUlen = seem e seam olaces se aeeese (sae snaceeasssa 1, 400 
IBIS CkIDASS saoee asco seein coe wench Seeaeis aan aae|hoase scascesee 550 
Straw DELLys DASSoanwacs = aces mnetn = cess mia ceyneselsneee a cesciescie 400 
Stinsfishs ees oe scree case oe calacsctees sete s|Sonenner scenes 500 

PAT KATISES ash acie cite aaasiekie RAIN DOWAUIOUG neces oese cea nea aladosceen san|(oace-sescesace 2,700 
IBTHCKADSSSE ree ae oe ea etice sphail a .cteiemtere eisai ciate asics antares ees 2, 225 
Crapplemrcacmecncccaes cecches secs isaqeou esis |Seeesesacleciios 200 
ROCKAD ASS nay. Mee one aceon oe ale oe come aee ee ete Sete 100 
Sunrfishlepscses aces oo ness caeceeos Mac staee eel ste ace ees see 500 

California 7p ess. -7 Serene os Quinnatisalmoness 2232222522225 32 17, 480, 410 2 HShEO|t seeeeeeees 
WOlOTAG OM Ree cee seaccee Landlocked salmon ...........-... BY 1 0) Gerace socco) Sneeeacrctae 

Steelheadtrowtiesse+-c--eaa- tee TOKQOO Mea esaews castes cetseecs 
Lochgbeventrouts. 3222-2 so sce lbeecceeceee = 35 OOD se se os eee es 
Rainbow trouble sscesse esos =) eee |paseesseoes ae 160, 000 5, 200 
Black-spotted trout ...........-- e PO OOOH eee seesecee ss 765, 000 
IBrOOKRTOMt Ss as ore eae eaececa ln teenies ise | 745, 000 85, 500 
Grayling ...... been eee erase |enae east s| 1003000" |Seeeesececn. 
Blacks passioss a 26 eee eens motte cos beseseccesnses 75 

Connecticut= s-se-ss-ceseceee SHC nae once a ee nae ia eeloaesmiens 3 60004000) |Saaa- soe 
Atlantic salmon 2222202 sees nce: 200) OOO Sate acca aeses|beseacineceee 
Landlocked salmon.............- ZoOOO Peeancnwe ooseeloesee scatess 
RAINDOW MLOUls secee cee Seo ceea le cceamneaes 2, 000 3, 200 
BrOOKArOUt sets nee nae chee taal ernie sae cee 59, 000 4, 000 
MAO oaceser eee ce nee ae 250, 000 2ONOOON Sc ecissncccs= 
Blackupassrsse sss nese os seer en sea eee| sone he ae cece 150 
CTA PDICM enone ae acne ence ce aa Gecuecig Mcecleosccsgcaswces 100 
IRGC bass etn sort tenuate Ss aetna etapa ae EL 2) sh 200 

. GODSUCE asec cess sagas toons ses alleccece eee = PLS OOOK |S errc ee 
WMelAWALGeoscac cc cecucecenc Shadieeeeesesearte- <a asics moce lise oes secicaes 750925000|s=teec a= =e 5 - 

RAINBOW LLO ee seminar ence tale ctce als ats iaclimammneacchec ses 1, 800 
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Distribution and assignments of fish and eggs among the States and Territories—Cont’ d. 

State or Territory. Species. 

District of Columbia ......-- 

MIGNICSc Heroes ees oe become oes 

Georgia: 4 -cesesi uo aes ews 

SETIRGS nnn cre wectevowas eon antes 2 

WCONGUGKY, ooo. eae oo oa oA 

THUISINNG .2eeae ooo. aes 

NUT SSR eS oe ee ee 

WS abs Bae Fe oe ee a 

Massachusetts... can ocss 

Michigan 

SHAG ace cee cctesac wees cee omer 
Gatafishe h...wacack -nzemene onteeese 
Black bass -. 
SHAG v2.6.5 55 
Catrish .oc.ecnperos ca eee 
Black Daas <i. o3..24.-ccecesee a aes 
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Rainbow trowt=!...:-.2523:32-.2 
BACK DASS'a.2+ ccccceeeeeaeoaeeee 
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ROCK DOSS ssh-cenccoeeoee Ce eee 
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SUNASDs. coc. se ce sansa eeteaaa ee 

Pike perch ss. . «52550 2e3e03 9-838 
IBIRCk PASS Sae522 ee ee ce eee aiieee 
Grappie< oscsecsctecmckstooe ceviece 
ROCK Passe. ssssssae sees SERS aeE 
Rainbow trout 
Black bass...-- 
Crappie ....... ae 
ROCKS DOSS <<. c's seers omens secre 
Strawberrysbass:a-0. yasecseasecne 
Quinnat salmon--as-e0 sasceeer ere 
Rainbow ‘trout.22: 52. .¢.2s2-:c2-4 
BLOOK TrOUt 2. < ace nee ee aeneeee 
Lakejtrout.io23s2,cseccseee see ae 
Grayling =. <=. ccc cecse cen poteeee 
Cat-hishetnss sc cseeesss temas 
PIR CIDOLCH i anc niscsccseeec camer atea 
PICK ERE pas 5.3 ose croton dane 
Yellow perch 
IBUBTALOISH Ns ote ccscjeccncs sae 
BIRCKDESse ote ectese cocee coc cces 
Crappiessemass = seas ceresscah once 

HUMANS Sess. acne See ese access 

Crappiee eee eee eee 
Rock Passi 2. Necce sce ease eenerace 
Black bass) 2s eee eee eee 
Crappie \22222. ee eee 
Rock: bass (2222 sass seen eee 
Black bass 
Crappie’. 2s.c- aeeeee enemas 
Strawberry bass ........... 
Atlanticisalmon ee eese eee eee 

Craving eo See ee eee eee 

ro) 00 RC ee eee eee e 

IBTOOR ETOMb ces sae cae ree eee 
FIG PGICue. secede 5. ane 
Black bass ....- 8 
BURGE aoe aan acatecr at eee 

Brook troubessc soe cee foes eee 
TAS UTOUL ceo scree eee 
Scotchiseatroutecs.fo soe 5- es 
SACK ARs ts eee ane ea ee 

1 Es 

Eggs. 
Fry and | Adults and 

fingerlings. yearlings. 

ree: 45, 000 
pts ae 16, 000, 000 

1, 080, 863 
SAptonSeeSae 7, 694 



REPORT OF COMMISSIONER OF FISH AND FISHERIES. 5 

Distribution and assignments of fish and eggs among the States and Territories—Cont’ d. 

State or Territory. Species. Eggs. faeevines rere 

IMNCHIS AM s- see eee jo sccsec es IBROOKKGFOMG a aieniaaree-arlarsintte see ee 25, 000 Se S00) 07) ee era 
ak erou tis anecr saaee ceca tee 1, 000, 000 1532955000) |oenceeces ooo 
CE sie Nid lt 0c Star a eg Ba 100, 000 200" 000) ea ctcce cites 
Whites nis bss soe wei ectre ue cents Meeete ae wise ae 2AoV BOOK OOO Naat ae Soars 
IRilkeiperChiiecniacociecsiscanens 50, 000, 000 DOOOKOOOR Bee sco ce acne 
PETS CRGID BSS repens eyesarararenste te capcse io SN eae test ome lidiichis oa Seae & 8, 850 

ManneSOta qoa-eeescaouceaeee Sicelheadutrotltte sean sess pean beeeee eee 66, 900 25, 000 
RAIN DO WebLOU bye mysyceccc ieee lee een ss ae S2NO00E ease tees 
BTOOKRULOUU sarasota oi neieis eee eee eee eee ce 107, 230 1, 900 
TLakKetrOUt sscsaseconesee oe sas ee | Dae ee L964 5 000N-aacacyraaaic 
Granvlin oe csc ccteniie cee eecence aoe 10, 000 2A OOO! |eicissccicizctes 
BIS CRAD ASS aese Aso nce eee cee Mineteee seceileeenmocincwates 3, 500 
CTA DDC ste See sie sore teptee Rea Aa MRE OG acl nics cioreemie wisi 500 

IMISSISSIPPis. feos cones - os bets Ra DO WaGrOUl Stace cme eet aah ae ee eee | Onicticw ocean 500 
BIC KSDASS Se Sassen cee ea ee ea meee see e ce Reon S 16, 125 
CTAPPIOS Bee eee sso aas sete Ce ale seen ener access ctnasees 4, 650 
ROC KsDASS hese sees note ee eee eon ES Ie sorcn Seca 6, 890 
IB TOR IN eye anos toe a RG oe eee 3 Se jase eee cemesie 500 

MISSOUT espe steee ec ec'c ss ostie Rainbow trout 21, 090 24, 275 30, 678 
Brook trout ZONK OOO srs cic yaet= Sell acetone 
GrayliM aoa seis cons bosiecitcece HOLOO0! Ne msisirac aoe leoedecestes ee 
IRIKeEpenG hs Scns sa ae ase eee 1OKOO0 0003) 5 2< = Sees ekensl| Peace cee 
IBTECKGDASS Py aN sooo rae Arad OAS Os ete tessa 2,189 
Grappler Szejnees arcs seek cee eae ee: 250 
IROCEADASS it focisisce ace ie ee EO eens si 2,800 
SULA WIDELY ADASS hee sieis as onsaie cereal Re ee eeeels 351 

WGN Ie es eae | Meee Ee eae Steelheaditrouitssese nsssoocccm cee tones one 10, 000 
Blackespotted| trout. = <-sseccs-o--\ee seen ee. 8, 
Brook trout 
Grayling.-.... 
IBIAC ASSIS sarees a osiaeeos.cteee 

INGDISS Kayes seas aces aoa Sre Rainbow trout 
Brook trout 
BIlACKDASSE: soccscsasee-coaseeeee 
Rockibass7:-c250 22 cne ot Sees 
Crap Pie isa sec semecinsees coat ee 

NEN EOE eae ao ace ee Beneaees Brook trout 5, 000 
New Hampshire..........-.. Atlanticisalmon= =. sess s5-se se LOOT COON eens = cere natal amr erere sicierers 

handlocked salmomi si shes seen tree sere oes a noon oceaeeee 
Rainbow trounce esses sone 25, 000 7, 000 
Broolkstroutieeseas cco case teen |e he eee Ls 330, 000 
AkewroOutysccseeaces see eee 500, 000 120, 000 
Goldentinontas 22sec. eseehe aaa eon hee eee 69, 950 |.. 
UKE penreliescem sit sata s =o aol Ree ey 3, 000, 000 
NS CRUD ASS eee oe Beis = SOA ra tk Sie nose ee ee 
NEG DSUC Tye setae scence ocean reed es ae 2: DOU NOOO! ee nteje is an eats 

ING WAU CYSCYie nse aacetccs = tear Shade ese sates sina Soa eee aed Seat Bt 7, (09/2, 0003 sees see 
Landlocked salmon .........-.-. HONOOG)!,| Se eaae cease weenie cs scmeee 
Rainbow trout....... Be oe Bee: HSCs ba ate eee eee 1, 450 
IBLOOkSGrOUL oa neese aera ees ZOX000 Haase meeteioclysseue stern 
Grappler yaserees sere ae aa. o ee Gees Col See ceedae ues 400 

ING WHMeRICOW 2: 25sec sees shines Rain DOW trOUte. 525 .)-c je eeeee OP a eeiee toe: jac ce haces 6, 600 
Black-spotted trowts <2 -2 s/s Pee eee kml os ncec oseeee 10, 000 
BACK DASs se asec tees os ase IM ee ons cata dine 1, 700 

1, 200 
200 
600 

ING We VOU Kase eamsce oe ee nee | MDA Mia eneens noc. ane ae 2: 1235000)|s.s\2c05,5s82<% 
Atlamtiesalmonm.o25-55--22e50- 2 AUD) uGBe ee = eee 0% 
Landlocked salmon ...........-- Be SiOulsowecsaiesoss 
Steelhegditroutmass-a2 ssaacosee ee | SE ee coho cicero 1,319 
SIN bOwaLrOUtse nasa sae sete 38, 360 1, 000 
Brookstroutese. osc). eee ee sone! 744, 350 3, 500 
MaKeMrOut sence ce aceen enero eese 2,710, 000 Op oSs GoUa| saaemeceee ae 
GLAVIN Sess. hedes caste e eee MOSOOOK || Ssceoe meee Geacicste ats oe 
Wintibe=fishy ome oh. sme Sek o ee 2 eae 8, 100, 000 34 900K0000 sooo do 
RukeyperGhe-22 ele cs ecstees jacte eat ae eo. S200 0000 Sates tenes 
BAC KA DOSS eat ease cee ene mete ae a el RM EL ee Ae 200 
ROC KDA SS ar oe racism cic tate oR OA NEN ee oll Sele eee ER 200 

Worth’ Caroling .<2.<s5--.-5-- SAO eae areal eee ee eens oe | eee SE Cle TIOMOOGARMYN le cy. 12a 
Rainbow trout 23, 875 
Brook trout... 500 
Black bass .... 300 
(0) 20] 0) 0) Ke esa ees Seer eee oe 100 
INO CKIDASS Ee secicce peace pee se eeee 1, 700 

Onin akOtaitme. sence eee Rainbow trout 3, 000 
BIOOkMROULLE EE Oe. ae. s See ee 1, 000 
Caltefishesssasehen. oon cena e eee 2, 000 
Bikewpenchie. -oceset cee dee ee 75 
Wellowaperchies: 2255-4 en eee 600 
Bla @kabassry 53 = 2eF eee te al 8, 681 
Crapplereres: chores poo 5e one ee 300 
RO Cha SS eee epics waseieetn cee iame| este or clo. cais| Oscoda ce.cns 200 
Sun Hse sae as lemon souelsaecessines celcotoneeecacecs 250 



¢ 
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Distribution and assignments of fish and eggs among the States and Territories—Cont’ d. 

Fry and Adults and 
State or Territory. Species. Eggs. fingerlings. | yearlings. 

10) 6b Ce eae 8 tape a ae ot RaIN DOW TOW ccc nc saws betd|barinesee ess 185000) 22 22sceseee 
Brook troute; seisee cenlee eae aoe eee eee BD O00 Nc es sceeeeee 
Balkketroutiese cocci cea eccenca | eee N ene S.B00F esse he aaaaee 
Wibite-fshis fa eu sen cmcmie neta eee ence 200;'500; 000) |: c.2c.00 2 cae 
PUK POLO oc sic:sja.c is seis oieie seine oral setae desea 125,'500; 000! |... ccc soeee 
Black DOSS sso. Se se cee eee eknele aeetsacicalouedee cemacewe 5, O80 
Crappie ccs cites saw ae nce eee ee oat daeiae oe cls mace cenesiemecs 330 
ROCK bass. oa. on: Soe Saco ieee staid ble aoe clo na see beets Gals 700 

ORighoma:.! sk coca ss,3 RAIN HOW: ILOUG Saccccem -siencee aa | oeniee real occnee eames 3, 000 
BlaCkess | 52 acisjancsc me atsccete setae sols oceed oceseen 5, 600 
IROCESUASS! 3c oe oe na ee Crs a ee a |b eee ee 1,100 
Sinaiwiberry Wass si. onaess sce See eee ane we laces ecemeaeos 1, 450 

OVE RON es cate cece miensee Quinnat salmon 1440) 619% cco arse 
Siverealmon.-icc.s fccseanetee al poet Pe 424580 |). Ss.cec8 oe 
Steelheaditrouticc sack cccacicnstee | naeeeeeee ee 20; 260 Wesecsont eee 
Rainbow trout.cse 5 seca ee RS Ee alee eke ac eens 18, 745 
Black-spotted trout 2s. 223.22..2 esol baee eee ace ec accceueeeeoeee 15, 000 
BOOK DOM cs sacisislscctes ae cesinsacel Saeeober sic © 138, 979 74, 876 
Wake trout coon os. ses csa cence mon | teeeeee sacs 45, 498 |. . «2 .tencuene 

Pennsylvania <2 nest SHS Ges Seem eee nce eran naan ween 5985000) |... oaeeeeee 
RaeinvOwstroutecessseceeecees gta SRDRESE eee sale discisis saris 61, 000 
Brook: trout coecassecasceces seats Oakes aaeealseacee sane eene 17, 900 
Wihite-fishiscescae tees nema 483160000!) ss <a3<.05 51x ecl[anrem etter 
Pike: perch. : osc 222.525 222seen eee eenes cece 1; 800,.000))|- oc Seeeee 
Black: ass 2 nocache scmoccne nan dase eee eeeel tice acamannlewe 2, 925 
CIAPPIO ss sii52.5 Sols sseiseis close aeloe |Dne cise cone ee lee sesioseaeees 3, 940 
Rock Dasss2 oS asses see Sas oe ate ek cece | ce nereeee ene 2,350 

RHOGeVMSlANG: 2-22 0.002c05 0 Shad 23.5. Gece sewers pane ea bee erke seiee $5000;,000)||22.-ceeeeeee 
Tandlogkedisslmon®-<--reccesees |b aoe eee oes Lees eee eee 1, 000 
Rainbow, trout. 222. sasenseer coca oaneeeee cyan 2, 000 
Brook troutos 3.2 2c saan ceenieee| hoe ee eee 2); GOO tai oisceinie sees 
Black: bassiic eco 5 2 cers See a eS al ccc cane aaeee 625 
TSODSUCIs av wen ccwiece ene ostiecterme 

South Carolina. .....-..2ss-< Shade <6 xsasnnnecceeececeeeserne 
Atlantie salmon 
Rainbow trout 
Lake trout 
Pike perch 
Black bass 
ROCK DASS eis isiercieie oo oia-sialnre alae wee oel leat ae jaca baeeee oeeeoner 400 

HOULH Dakotas see 2s aos aoe Loch Leven trouts.. soe. ease ceeen|- eee 13, 760 5, 000 
Re DOWaerOU teen se gaan ae a eee: See eee 41, 500 11, 000 
Black-spotted trout. — 223 = oee. -|teeeseeeacas| acc neces 342, 000 
Brook trout. sscc o stacsemeeesesc-es | Saemteces ase 209, 000 56, 650 
BIRO): Dass aa. aoe cre seer ose |& Se Soee te als oo ee memes 10, 316 
Crappie: S325 -0 eee core oes cel bees dese | ene c oes 2, 200 

Tennessee _). LW28e2.2 te Rain bow Woubs .sacccce-is wn sarees] os ee Sete oes alloc eciaaciasenee 76, 184 
Brook GrOwtis cesscasiccecivceors sete well Seeemties ee cease ccc eiteneee 75 
BIS CKIDASS' Seeks sec 355 ate he ee ree ee eee 5, 895 
Crapples rss sta sacs os amisisee.S5ra]| caterenee~ cl seaacnsereabees 5 
FROCK ASS oe ecatoc area c ait cacao tao eel teeeereeats 2, 525 

MOXAN RE os oes s, aeonecscsess Rain DOW tlOuts i scoesocectees ae | Nesbiseen cee caeeomeclamcaas 3, 000 
Black ASS! 525.ccc ccna cee eae coset eee tene ce eenoeeeeeeeeee 80, 060 
Crepple:ccsshsiccieticcic aaqeesscic dee | Oteeoae ee | Sains neem eerste 4,425 
ROCK DASS2stosceccceaiss uel Seas Sa teeee nae [eee emer ace set 5, 155 
SOLA WDEINY DSS = 2'.o— oro sa aSias sole el Seeeeetc ce eal aac eeniane 200 

: IBICAM cree coer ee ae oe eae ace emer tt | csem eerie neers 2, 8380 
italy 2c. 25 ein. Se Landlocked salmon ............- 10000" |Seo0528es55535|-saene See 

Rainbow (routec225- .cacectlecee 26700 i ican wise ccishis tel Siac eee 
Black-spotted! trout: ics see eee ea seee ses sone sesso 10, 000 
Brook, trouts.-- 5 s50--5 = soe oer BD} OOO RScrass os oxeyataraint ores | mentee ee 
GrpWitg aoe ec ccm caetitooeee oe 100000 |} «02.2.0... ne| atoien eee 

MeIMON 2.) eeu ssacext: secon Landlocked salmon.............. 85, 000 25:3. astescen 13, 724 
Steelhead trout... 2.222. cases ages ee 10, 000 36, 283 
Rainbow trouts)...<ci...-/ce~ceceee|lescmeee cess 2, 000 1, 341 
IBTOOKUIOULSiore nee. ns See eee 50, 000 436, 000 15, 629 
Dakewtrout::.2...2-acesc ces sco 250, 000 190, 000 3,012 
Grayling se 2 occ cee. saan ebeee 20, O00 tlc c.cceeeeeee 
Pikeiperthic: fn. c¢sa2. con ceeeaeeel oon ee 17899 OO0K| ome 
Black Pass. 2. = seen ses cei cise outa | Sate meaeeras levine =ulninie co ateree 100 

AVIRA erate stoke a te a SHAG Foss koa oe cass cew le see EE eee 12;413500'|23 eee 
Rain Dow, Wout. 2-22 eas nccee ees obec 148, 700 126, 692 
Brook trout. 2 3025-.sosadcccws cece ee eee eae 8, 000 26 
BIGCE PAGS /s222 22 2025 sc ue soe need bamaewe mace | aaawes'oswemetes 100 
Creapple oe see oaeseeateese ee 
ROCK DASS: soot css -e ca aneee 

NVESRUIDS LOD) son sac anne saci Quinnat salmon 
Blneback'salmon 2203222222. e. lee sene eee S971 000) (226 ecco e 
Steelhead trout ..2.2.222-<.--cece sees eee EO;:000) |: 5. 
Black-spotted trout. 26: se etee. Wace ace enon]. <cemnaaeei 30, 000 
BOOK Trout. woe boon neta s eee 20, 000 20, 000 44, 250 
MKC CPOUG soca ee nen c cate canine aan ee eee mae 24; 9609) <2 Scctaeees 
Wihilte-Haho cece ese voce Cenc no ncusceer (80), 000)) -meneeemeeete 
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Distribution and assignments of fish and eggs among the States and Territories—Cont’d. 

State or Territory. 

West Virginia 

Wisconsin 

Wyoming 

Foreign countries: 
Canada 

Japan 

Species. Eggs. 
Fry and 

fingerlings. 
Adultsand 
yearlings. 

Rainbow trout 
Brook trout 
Black bass 
Crappie 
ROCK Dass nsec eo scce are seas See se, 
Steelhead trout 
Rainbow trout 
Black-spotted trout ..........-.-- 
Brook trout 
Lake trout 
Grayling 

IBISGESIDASS cose s see eee ee een 
Steelhead trout 
Rainbow trout 
Black-spotted trout 
Brook trout 
Lake trout 
Grayling 
Black bass 
Crappie 

Lake trout 
Landlocked salmon 
Rainbow trout 
Lake trout 
Rainbow trout 

200, 000 
55, 000, 000 

154, 000 
790, 000 
75, 000 

1, 800, 000 

1, 290, 000, 926 

Sseease po reba 

6, 870, 248 

Fish and eggs furnished for distribution during the fiscal year ending June 30, 1902. 

Fry and Source of supply. Species. Eggs. facerlincs Tae 

Green Take, Me.:......-:2-- Landlocked salmon...........--- AE" OQ): [esas et ee ae Ss cctv 
Brookstroubieacse se accee cn cnsese 370, 000 TS OST S88) lees tania wars = 

Craic: Brook; Mela -2- 2-5-2 ALAN G SalmOnes ss 5--o5e2502-ce 300, 000 48, 715 282, 300 
Landlocked salmon....-....-.--- 155, 000 90, 000 20, 758 
Steelheadttrontiess..2- 2 eos c eolesteeeiee ties: 12, 046 84 
Scotemseatroute js ts s2 sss 7,6 
BROOK trOUtisen. se aonse sel e betes 
Ra DO Ww ULOUU = ae sete eyes ae pee 
Graviling see sea) Ses Se ee ee 

Grand Lake Stream, Me...-. Landlocked salmon 
Ness Niet a aso te oe slaps Landlocked salmon 

HLOORIETOUGE ster nee ae eee 
RainvoOw tlOUte- seas. eee ee 
bake touts -n26 se ss5sckeee ee ee 
Gold enstroults 322522 -S2e2en5 2 >a58 

St-JORMSDULY, Vii0e-a22---- Bandlocked salmonvt2 4525 52: ol scce esses asco ease eames 
Brook trout 471, 000 
Rainbow trout 5, 000 
Steelhead trout 10, 000 
Makevbrowloncce sce e see ee eee eee 190, 900 
Graylin oo ns- 2 cece Fe eeeseteont me 20, 000 

Gloucester, Mass.c.......---. OG. Adee scaabees Seems scene’ 83, 191, 000 
IGDSbED ce od nackte hee se oueteee eee 74, 340, 000 

Woods Hole, Mass.d ........- COD SR osca25jo28-2 128, 810, 000 
Plat-fishy 25.220. 168, 133, 000 
MODS? vs aioz Se aeesc cost setcl noted 6, 680, 000 

a Besides the above there were transferred from Craig Brook Station to other stations 10,000 Atlantic. 
salmon eggs, 65,000 landlocked-salmon eggs, and to Charleston (S. C.) Exposition 5,000 Atlantic- 
salmon eggs, 5,000 landlocked-salmon eggs, and to the Washington (D. C.) Aquarium 528 adult fish 
of various species; also 100,000 landlocked-salmon fry were transferred to Green Lake Station to 
be reared. 

bIn addition to the above, there were transferred from St. Johnsbury Station to other stations of 
the U. S. Fish Commission 10,000 brook-trout eggs and 100,000 brook-trout fry. 

¢In addition to the above there were transferred from Gloucester Station to Woods Hole Station for 
scientific purposes 2,000,000 lobster eggs and 180,000 lobster fry. 
dIn addition to the above there were transferred to Gloucester Station, for hatching, 6,348,000 cod 

eggs, and there were delivered to Mr, Geo. H. Sherwood, for scientific investigation, 4,689,000 lobster 
eggs and 5,750,000 lobster fry. 



5 REPORT OF COMMISSIONER OF FISH AND FISHERIES. 

Fish and eggs furnished for distribution during fiscal year ending June 380, 1902—Cont’ d. 

eae P y anc y ‘ Source of supply. Species. | Pggs fi ae n fierem ae 

Cape Vincent, N.Y........:. Brook trouGoe so ee eee eee 739 SB0 0) $2228 Sees 
REIN DOW TrOUtca--- ne eee onto poe Spe 38;'860) | ..- acs saeeeoe 
aketrout i acai eee eee Ged 3) 088,880! 2-222 5 a5 eee 
ike perch soccer eae aa eke 1.0; 0005000! | -7.:-cteemea cee 
Wihite-lshi noone. oe eee ese seen s 3453003000) |... as-cene 
SHC ol ngolihe Shee Soa So HOU OLE bas Bl pet beer 1,319 

Swanton (substation)........ Bike perch soaks eae [saaecate eae 20},57D;(000:|\.....,- scents 
Steamer Fish Hawka ....... SBA i cteek estos acne eae eee eels eae 29; O97 OOO Es... anceaee 
Battery Station, Md.b........ Shad ce Nees codes one [Cena ee es Woes 14,943; 0000) 22-22 eee 
Fish Dakes, Di'C.¢.. 2.2.2 ..8 BBG DASE Rese cea et ee | ee ee ee nae cee eee 4, 464 

CLAD DIG! kd own wice tao done aoe loa ee eee | Gennes comes 13, 908 
S10: Ts (VR Aa Se FA eg en ee A eS eee oe ee ee 2, 000, 000 
OFT Fila T ss Qomenra a ane ON Aiea A Rae hI AE EE. eke Be lS ae ee ee ae 30, 000 

Central Station, D. C........ Brook trout 8000) |s oh aeneeee 
Rainbow trout 4" 200" |ictanc sc eeee 
Lake trout 58, 200: |e. 25. 5 scctee 
Pike perch C00; 000 || oo aoe 
White-fish 600,000" ||. 2255 eee 
Atlantic salmon 4° 050: | 22: cee 
Landlocked salmon 3; 870) | 22-2 oe 
Shas ieee ee ee ae 1;'850,000:|| 22 2 eee 

Bryan Point, Md.d@.....2:... SHAG Opener: ean nee etek See 34,994,000; |... 22 ae 
Wytheville, Va.¢......-. Psa as Rainbow trout 145, 000 208, 460 

IBTOOK TOU Den te eee eee eee eee eee ce ee 18, 124 
Bla Che Dass! Jo oe oe oe ee ee ee | eee ee a ee ee 3, 815 
ROCK Dass ie e easst cate ee ene ee ee neal naan neces 8,700 

HiInwinnennes sso. s556.255 0! RAIN DOW RUTOU Gace eee ee | eee eee ee eee Omen 138, 925 
Brookstrout ods ee athe eee eee eee eee eee eee 12, 075 
EEK} G oy 11 peepee erm re ance ee een [ehne SL Sea) en Se ok 1, 050 

Cold Springs, Ga ............ BIB GC DASS cero cee eect cee eee | oe Ree ae ee | cae eee 13, 310 
IBTCS IN she one Seton eS EO Cee Aen ae eee 17, 350 
Speckledicat-fish. cee. sae eee eee cee anes Seen 5, 850 

Bdenton) Nj G. 22. sosmeeene Shady. ssccncnecsenctee ce eee con inet see 24; 662000 oo Sac cena 
Chanlestoni(SiC >) Hx position) Shades ae ence] oe 21100; 000) | Seo ssc e eee 

Lead om a] 21 ol ee ee De eee See be es 2; 000; O00) ona wake aie 
Lae TOG. s.c.as13,0. 0 eo cee eee eee 20 O00 RIES Scone 
Atlantic salmon). 4.2.24. neciyoser seen eee ee ATO0M ee eee ee 

Put-in Bay, Ohiovoes-f2.- 22. PIKOWEIC DS os eee ee eee 60,000,000 | 143,000,000 |............ 
Nigar 3 =o eee se te Se a 56, 260, 000 200,500; O000|- = 22. 3a 

Northville, Mich.g .........- BrookstrOult=.s. 502258 oe ee eee eee 1031; 000 ||. 35 
REINO WatrOUbscc<c..cctaceeaue | ene neeeeesee 86,000 ||. oo. aereeee 
mech Leven trout... 3862s haces | oon eee eene 75,000) | >--.2e eee 
MAKOnnOULH ee skan tense Ga es 2, 535, 000 6;,025;'000/|;4-- -eea eee 
Steelhead trout = 9. s..6c cess hoa sees eee 140000's) 3522 5an eee 
Gray in Oa oc acs e actoisma eee a cseene | apie cee eee 200;(000)!|2 222s sone 

Alpena Substation .......... TKO LENO beset reese 1 pao oe rene 2;,680)000 "| 2252 
Wihite-fshso ccs = se eee Soe een sao ee es 42) 500;000))| 522 one 

Sault Ste. Marie Substation .| Lake trout .....................-- 1, 000, 000 2, (00,000 j] 25 eee 
WAL oth os aT) 1) Peet a Ree = Sef) 8 aed ae 40, 00050004)... 522358 

Detroit Substation’ .... 22... WR te-Tish a Soe ee ee eee ae 55,000,000 | 135,000,000 |............ 
Dinluths Minn t25 css. csc ce BrOOKVOUG cas ces etesicoa gach eee se 92: 230 aces Soe 

FREUD B OW IERO IY = see mercies owe se eel| ease eee 82, 0005|: Ss = sae 
Steelhead troutiice <5). coe eas sal eeeee eee 96, 900 30, 000 
Grp Vine 58S cce od ne soe © oro ate eee 1990005) 202. Sees 
LOPE Ba oy Meee eae ee ES EE ae 1, 700, 000 15(L00 (000.3). strc ee cenee 
W.HtS=Hishy 2 oS ee a ee 295 800;/000 esc cease 

a1In addition to the above there were transferred from steamer Fish Hawk to Central Station 
621,000 shad eggs. 

» In addition to the above there were transferred from Battery Station to Central Station 267,000shad 
eggs, and to Charleston (S. C.) Exposition 2,134,000 shad eggs. 

eIn addition to the above there were transferred from Fish Lakes to Erwin Station 8,550 crappie 
for breeding Eparoses, and to the aquarium at Central Station and to Buffalo and Charleston exposi- 
tions 249 black bass and 15 crappie. 
dIn addition to the above there were transferred from Bryan Point to Central Station 2,421,000 shad 

eggs, and to the Charleston (8. C.) Exposition 2,007,000 shad eggs. 
eIn addition to the above there were transferred from Wytheville Station to other stations of the 

U. S/ Commission of Fish and Fisheries 60,000 rainbow-trout eggs and 300 rock bass, and to Charles- 
ton (8. C.) Exposition 10,000 rainbow-trout eggs, and to Norfolk (Va.) School 1,000 rainbow-trout eggs. 
J In addition to the above there were transferred from Put-in Bay Station to other stations of the 

U.S. Commission of Fish and Fisheries 2,000,000 pike-perch eggs and 32,212,000 white-fish eggs, and to 
the Charleston (S. C.) Exposition 4,000,000 pike-perch eggs. 
gIn addition to the above there were transferred from the Northville Station to other stations of the 

U.S. Commission of Fish and Fisheries 6,653,000 lake-trout eggs and to the Fish and Game Associa- 
tion, Philadelphia, Pa., 5,000 lake trout eggs. 
In addition tothe above there were transferred from the Detroit Substation to other stations of the 

U.S. Commission of Fish and Fisheries 146,480,000 white-fish eggs, and to Fish and Game Association, 
Philadelphia, Pa., 320,000 white-fish eggs. 

iIn addition to the above there were transferred from Duluth Station to other stations of the U.S. 
Commission of Fish and Fisheries 6,121,000 lake-trout eggs. 
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Fish and eggs furnished for distribution during fiscal year ending June 30, 1902—Cont’ d. 

Source of supply. Species. 

Quincey, Ile... - 

Manchester, lowa 0 

Neosho, Mo. ¢.. 

San Marcos; Tex: 225. -.--¢-- 

Leadville, Colo. @........-..- 

Spearish SnDak. 6. - <oe a. -ne 

Bozeman, Mont.f...-...----- 

Baird, Cal.g-.--- 
Battle Creek, Cal 
Mill Creek, Cal 
Clackamas, Oreg 

Rogue River, Oreg. 

Little White Salmon, Wash - 
Baker Lake, Wash 

Eggs. 
Fry and | 

fingerlings. | 
Adults and 
yearlings. 

IBIsiCke Dass acre oce Sees eae 
Crappie 25. Au eet Bu see eee sae 
Warmoutih pass. =. 2 ssies26oe 5 
Suntefisht cae cocoa e chisce enacts 
Brook trout 
Rainbow trout 
Lake trout 
Grayling 
Quinnat salmon 
IBIS @KADASS 2 aee seo tcc seein tae 
Rock bass 
Crappie 
Sun-fish 
Cat-fish 

IBRCAM oes ener te Deke at aadeeed 
RICKER] . case sees Besse ce eee 
Pike perch 
Butialostishleec- eco eas sass=- 
Ran bow MOU. sec ae a2 
IBlgc@ky basse aaete toe cesses 
Rock ASS hoteles sceace 

Sun- fish 

Strawberry bass 
Brook trout 
Black-spotted trout 
RAM DOW tWOub = 7-2 a-cessse ee se 
Loch Leven trout 
Grayling 
IBTOOkstnOuUb,: eases see croseee 
Black-spotted trout 
RAIMI DOWULOUt. joo 55sec ene 
Loch Leven trout 
Black-spotted trout 
Brook Outi eodee se eteeeeeeces 
Steelhead trout 
Gray ling 
Quinnat salmon 
Quinnat salmon 
Quinnat salmon 
Quinnat salmon 
IBTOOK GLOW bwec eee see omc aie 
Rainbow trout 
Lake trout 
Wantesfish See tek Aa eas oe aoe 
Quinnat salmon 
Silversalimonits 2250-582 See oe 
Steelhead trout 
Qurinnanisalmon! = 5.2. c eee ses 
Blueback salmon 
Quinnatisalmon S:ou-2- 222k Se 
Steelhead! tromt25--- sas -2-6255 2 = 

125, 000 
145, 000 

655, 000 
5, 706, 410 
9, 354, 000 
2, 420, 000 

525, 000 | 
2,115, 560 

8, 515, 698 
157, 989 

50, 000 
110, @00 

51, 500 

105, 976 
14, 450 

724, 680 
604, 340 
60, 320 

10, 000 

69, 901 
18, 845 

aIn addition to the above there were transferred from Quincy Station to Buffalo Exposition 158 
adult miscellaneous fishes. 

bIn addition to the above there were transferred from Manchester Station to other stations of the 
U. S. Commission of Fish and Fisheries 350,000 rainbow-trout eggs; 
quinnat salmon; to Interstate Fish and Game Association, 
the Buffalo Exposition, 102 miscellaneous fishes. 

eIn addition to the above there were transferred from Neosho Station to other stations of the U.S. 
Commission of Fish and Fisheries 255,100 rainbow-trout eggs, and to universities for experimental 
purposes 1,525 rainbow-trout eggs. 

din addition to the above there were transferred from Leadville Station to other stations of the 
U.S. Commission of Fish and Fisheries 550,000 brook-trout eggs, and to the Pan-American Exposi- 
tion, Buffalo, N. Y., 30,000 black-spotted- -trout eggs. 

Chieago, I1., 
to the Buffalo Exposition, 300 

25 adult grayling, and to 

eIn addition to the above there were transferred from Spearfish Station to other stations of the 
U. S. Commission of Fish and Fisheries 200,000 brook-trout eggs. 
JIn addition to the above there were transferred from Bozeman Station to other stations of the 

U.S. Commission of Fish and Fisheries 800,000 grayling eggs. 
gIn addition to the above there were transferred from Baird Station to other stations of the U.S. 

Commission of Fish and Fisheries 20,000 quinnat-salmon eggs, and to the Pan-American Exposition, 
Buffalo, N. Y., 30,000 quinnat-salmion eggs. 
hTn addition to the above there were transferred from Rogue River Station to other stations of the 

U.S. Commission of Fish and Fisheries 413,000 steelhead-trout eggs. 
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Summary of distribution. 

FISH AND FISHERIES. 

eee ee Fry and Adults and 
Species. Eges. fingerlings. | yearlings. Total. 

BUDOE hein etanweclawanaasarac site iabesttecesee 104, 986, 000 2, 000, 000 106, 986, 000 
Quinnat salmon DOE e ET S08 Nac owaceceece 48, 683, 718 
Atlantic salmon 56, 765 282, 000 638, 765 
Landlocked salmon 523, 655 98, 565 $22, 220 
Dblyer Salm OMe a feces Secc Asawa oe eeannee AOA (580 esc cacctee ae 424, 530 
Blueback salmon SBT 000) once os sec cuee 38, 371, 000 
Steelhead trout 389, 196 77, 686 534, 882 
Loch Leven trout 91, 760 5, 000 96, 760 
Rain bo wtroute- asco cco sse aoe eee eee ae ne 784, 835 492, 496 1, 675, 121 
Blsck-spotted! tront. 3): 35-2. oe eee ae aece. 380) 000 100, 000 1, 488, 500 1, 868, 500 
Brook tlOwt seen an sane none canoe ace tes tinemanece 920, 000 5, 222, 422 437, 340 6, 579, 762 
Lake trout 5, 235, 000 22, 022, 478 3,012 27, 260, 490 
Scotch sea trout 10, 000 we 694 6, 837 24, 531 
GOIGENTINOW Aa aoe aoe ee seh eee eet llleeeee ener 699900 leis cmietsres cme 69, 950 
CRUE GIID PF so aeyara ore crc's N= Mein ee ce eed eas 655, 000 1, 180, 883 17, 925 1, 803, 258 
NWWIBIGE=NSDE fe «Ge kino aeale ocean eee eset oalneaaee 111, 260, 000 48392304000! |nervarcamuiceties 594, 490, 000 
Pike perch 60, 000, 000 177, 099, 000 575 237, 099, 575 
PICKLE cccicae cakcsien his gisectes eee ett cece tad sam otee ce oda Sate eercee ee oes 805 805 
GRTEBS DN oS asec cae n tees eee aes sa enun Geek! |Seaceben seviacle wae aeaneeteees 95, 970 95, 970 
Bell ERG Hips we oe ccinsiss cities wteiee es iwidecce ss Seema cok cee malbeeeeeeemeceoee 1,700 rl 700 
Mfr alO-TIS Die e5 Oo cece coca tae me a hace ine a wenn ee eee snl Meee eee ene ree 200, 000 200, 000 
BI SGESDASS ie eon < Ans carne niowad eae causes naa Si| bases wae oaiaes oman Hees 262, 157 262, 157 
(OF 2Y oT VE Le le ee ee oa ae See een eee Pre ee ee 72%, 120 735, 120 
SbReVIPEREY DASE See ce oes hoes Bree Oe ee a Soe ee lice | eee meee ee 3, 551 3,551 
J YeV eH fe CCE = Se Se es oe Re Or eee EG Ee ee eee toe ee ee ey 37,170 37,170 
WANG Wy ASS). ~comic:a ae Shi eect we eat eo nec coupe ee cee eee | Sateen eae ce 100 100 
AUS NFA GR DTCAIN «sacs ccs ses eens Onis yey a eae en ain. bs | ae eee 623, 739 623,739 
(Co. | ap Se en rere ranean ees 2IZAOUI 000"); scieccientee see 212, 001, 000 
JCLED GTA oes ee a eRe ay a a oe 165133: 000) |i sacs anc c eae 168, 133, 000 
MODStER er <= Beek os t= heh eee eee eee S1.020 5000 Ree 2 <r 81, 020, 000 

Totals and prand totale. 2. = -.2 Jesse eee 198, 672, 200 | 1, 290, 000, 926 | 5, 870, 248 | 1, 495, 543, 374 
e 

RAILROAD TRANSPORTATION. 

The cars of the Commission while distributing fishes during the fiscal 
year have traveled 95,259 miles, and detached messengers 199,944 
miles. The work of distribution has been greatly facilitated by the 
free transportation furnished through the courtesy of the following 
railroads: 

Statement of free transportation furnished by certain railroads. 

: = /Messen- Name of railroad Cars gers, 

Astoria and Columbia River R. R-..|..-...- 236 
Atchison, Topeka and Santa Fe 
OWN ae iste Sn oe che cicinavinswa suiete< ne |naatanoe 348 

alnnaio ¢ Oday Le UR oe ener | Seer 456 || Florida 
Baltimore and Ohio R.R..........|...-..- 19 
Bangor and Aroostook R.R......- 1,194 608 
Bostonand. Maine RR 2.2. occccecl eee c 7,379 
Burlington, Cedar Rapids and 
INOELNOTRARWA) ccc ooscaccadels os 1, 684 1, 282 

Central Vermont Rwy ..........-.|....... 502 
Chicago and Northwestern Rwy .-. 
Chicago, Burlington and Quincy 

Name of railroad. 

Detroit and Mackinae Rwy 
Elgin, Joliet and Eastern Rwy...). 
El Paso and Northeastern R. R.--!. 

East Coast Rwy 
Fort Worthand Denver City Rwy |. 
Grand Trunk Rwy. System 
Great Northern Rwy. Line 
Gulf, Colorado and Santa Fe Rwy |. 
Houston and Texas Central R.R.!. 
Bowen East and West Texas 

Bist Aoeeenea sc aetna wane aaece on 3,892 | 2,809 International and Great North- 
Cc hicago, Rock Island and Pacific CNN, Ra oe oe ne eee cee eat ack aie 
PCs Bes tds civic din de rots,crdata wae ads oc | Games 62 || Jacksonville and St. Louis Rwy. |. 

Giaeeo! Rock Island and Texas Lake Erie and Western R.R 
OW Vistets nec alan tin nate spin ab erseniwita|a sen 18371!) LATViG Vier hh obes see sa cece ace 

Colorado and Southern Rwy...--- 74 | 3,036 || Maine Central R.R............... 
Colorado Midiand Rwy ........-..- 139 | 1,034 || Michigan Central R.R........... 
Cooperstown and Charlotte Valley Mobile and Ohio R.R.......-..-- 

Lt Oe a RE es Se es a eee (eg des DOH | MOnsOn I Ri scex' ss te antes oreo tere 
OPV GLEE VOD Live Buaanatesin'tnt cle pte oe 1D4) || MontemarRoKrse: se ccecectecnacene 
Delaware, Lackawanna and West- Montpelier and Wells River R. R.}. 
BU Re eee near eed 242 |) New York Central and Hudson 

Denver and Rio Grande R.R...... 562 | 8,718 River RsRk. ec cee eee sewer eels 

gers. 
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Statement of free transportation furnished by certain railroads—Continued. 

Messen- 7 R eA bey es ese Fn ng entre ‘ang |Messen- Name of railroad. Cars. | gers. Name of railroad. Cars. gers. 
| | | 

\| | | 

Norfolk and Western Rwy ......-- 754 §21 || Seaboard Air Line Rwy....-..-...- WEG OO ))| co x eee 
Northern Pacilic Riwyea-s2<-- 4-2 | 2,419 663: ASouthermiR wiyeeee--e. sseeheas--se IP 616 809 
Oregon R. R.and Navigation Co ..|....-..- | 714 || Southern Indiana Rwy........-... \ ial 74 
Oregon Short Line R.R -.....-.-.-- \)) 4840 Seesaw Couth erm Racine Coe Fe. i. ocee a=) e/-i= == 1, 025 
Pennsylvania R.R.System.......- GOB sec simae || Texas and Pacific IW Seer oe cise 882 2,344 
Pennsylvania Lines, west of Pitts- ibexas(CentralRaRo--uessce: ss als eone: 100 
DURE ee cae oe cian se aeenSene sence 22 eereeeerr| || MOMMA Clh CHEV R gte erro eeieleie = eine!| bee ee = 118 

Pere Marquette R.R ...---.------- 592 | 1,507 || United Verde and Pacific Rwy-...-|-..---- 26 
AMM S VALCM sone erect seine te acineiee||| iced 820) ||| Vandalianline: soc.) fsecccensen= 2.5 Obl encore 
Queen and Crescent Route....--.-- 408) |esass- 2: | Virginia-Carolina Rwy.....------ HOaPeeeecer: 
Rio Grande Southern R.R ...-.---..|.------ D405 || PNV DAS IMR: eee eet os oeyete ree eotere| | euasaretersts 1, 607 
Rio Grande Western Rwy..-..-.--- 911s sas esec | Washington and Columbia River 
RUNG AMON IRM ccc smaccscecses miles escts 1, 005 RAW Seiateeis Aeetrceloseeiee sai eterayeicte SOME Saeed 
St. Louis and San Francisco R. R-..| 1,043 1,509 || Washington County R.R.........)--.---- 204 
St. Louis Southwestern Rwy ....-.-|------- 633 | 
San Antonio and Aransas Pass | TO tally. 334 sac ee cea Sees 29,616 | 68,940 
Ree oan chat este oee ell seezeee 427 | 

| 

BIOLOGICAL INQUIRIES. 

The experiments which have been carried on for several Years at 
Lynnhaven, Va., to perfect a method by which oysters can be fattened 
and improved in flavor and food value are meeting with encouraging 
success. Means have been found to supply proper food in sufficient 
quantity and in a systematic manner, and it is believed in another 
season it can be demonstrated that oysters can be fattened for market 
by simple economical means. This will make the industry far more 
profitable than the present method of allowing the oysters to grow 
under natural conditions, which is always uncertain and often will not 

give the best results. 

Successful results are hoped for from the experimental work carried 
on in Florida in raising sponges from cuttings. It is desired to dis- 

cover methods which will be available for the practical sponge-grower 
and which will permit the cultivation of sponges systematically and 
assure the grower of regular marketable crops. As Florida can now 
supply only about half the demand of this country, and as the natural 
sponge-grounds are rapidly becoming depleted, the undertaking is 
watched with interest by prominent dealers. 
A systematic investigation of the carp in the Great Lakes, where 

this species is very abundant, was undertaken on account of the dis- 
favor in which it is held by many persons. Attention was given to 
the food and feeding of the carp, its relation to other fishes, and its 
food and market value. It is probable that the prejudice against this 
fish comes from a misapprehension and may be removed with a fuller 
knowledge of the facts. Much information on the subject has been 
obtained, and the inquiries will be continued another season. 

The supposed destruction of fish and apparatus by sea lions has 
caused apprehension to the fishery interests of the Pacific coast, and in 
some localities systematic efforts have been made to kill off the herds. 
A diversity of opinion has existed as to the advisability of this course, 
for while the fishermen claim that great damage was done, this was 
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hardly substantiated by reliable data, and the extermination of the herds 

met with opposition in many quarters. The Commission was finally 
asked by the California authorities to make an investigation of the 
food and feeding habits of the sea lions with a view to determining 
the point at issue. This was accordingly undertaken by an agent of 

this office, assisted by a representative from both the California board 
of fish commissioners and the California Academy of Sciences, and 
was carried on during July and August. As thorough an inquiry as 
practicable was made, from which it appears that the sea lions did not 
do much damage except at the mouth of the Columbia River, but 
further study of some aspects of the case will be necessary before 
a definite conclusion can be reached. 

At the request of oyster-growers of Tuckerton, N. J., a representa- 

tive of the Commission was detailed to investigate the destruction of 
oyster beds in that vicinity by drum-fish. . These fish feed on the seed 
oysters, which are the thin-shelled eastern forms, and cause enormous 
losses, many extensive beds being practically depleted. . In one case, 

where some 20,000 bushels of oysters had been planted, an examina- 
tion showed that over 80 per cent had been destroyed. Various expe- 
dients have been tried or suggested without much success, and it would 

seem that it will be necessary to use heavy-shelled oysters, which are 

strong enough to resist the drum-fish, for seed, rather than the thin- 
shelled ones. The former, however, at this particular locality do 
not attain so satisfactory a growth. 

The biological survey of the Great Lakes has been continued, the 
work still being contined to Lake Erie with headquarters at the station 
of the Commission at Put-in Bay. Special attention was given to the 
white-fish, wall-eyed pike, carp, and sturgeon 

The investigations of the fisheries of the Territory of Hawaii, called 
for by act of Congress, were partially completed during the summer 
of 1901, most of the islands being visited, the fishery methods and 

laws studied, a statistical canvass made, and a large and interesting 
collection of fishes obtained. A preliminary report was made to the 
President in July, 1902, and by him submitted to Congress. As 
stated elsewhere, the investigation of the deeper waters around the 
islands is now being continued by means of the steamer A/batross. 
Among other investigations may be mentioned the continuation of 

the biological study of the quinnat salmon in California, a further 
inquiry as to the results of introducing new species into certain lakes 

in Idaho and Utah, an inquiry into the geographical distribution of 
trout and salmon in the waters of Maine, and biological investigations 
of certain waters of New York and New Jersey. 

The subject of the diseases of fishes has received considerable atten- 

tion, the time of one assistant being entirely devoted thereto. Mor- 
tality from causes little understood in the Government hatcheries and 



REPORT OF COMMISSIONER OF FISH AND FISHERIES. 13 

private establishments has always been a source of embarrassment and 

loss. These studies have been made at a number of places and under 
various conditions, and it is hoped they will result in rendering it pos- 
sible to stamp out disease, or, better still, prevent its appearance. 

The laboratories at Woods Hole and Beaufort, which have been open 
as usual during the season, have been utilized by a number of trained 
investigators, who are attracted by the facilities offered for biological 
research. The investigations carried on have direct bearing on the 
various problems related to the fisheries and are exceedingly valuable 
to the Commission in the performance of its functions. 

In the laboratory at Washington studies have been made of various 
collections of fishes and of particular species, reports prepared, and 
much work of a miscellaneous character accomplished. 

STATISTICAL INQUIRIES. 

The principal statistical canvass undertaken was that.of the Middle 
Atlantic States, and at the close of the fiscal year it was still in prog- 
ress. Besides this, the lobster fishery and several inquiries relating to 
minor or local fisheries were covered. 

At Boston and Gloucester, during the calendar year 1901, there were 
landed 151,165,191 pounds of fishery products, valued at $4,245,951. 
These figures are somewhat less than in the preceding year, both in 
quantity and value, both ports participating in the decrease. 

An inquiry prosecuted in the State of Utah developed that a con- 
siderable fishing industry, amounting to over 1,000,000 pounds and 
nearly $50,000, is carried on in that State, the principal part of the 
catch being taken from Utah Lake and consisting mainly of carp, 
trout, and black bass. It is not possible to show the entire quantity 
taken, for here, as in other interior waters, much of the fishing is by 
sportsmen or for the personal use of the fishermen and is not reported. 

In the season of 1901 a eanvass of the lobster fishery of the Atlantic 

coast States was made, and interesting comparisons of the value of the 
industry for the preceding ten years will be found on pp. 156-158. This 
inquiry, which covered the calendar year 1900, showed a total invest- 
ment of $1,668,000 and that 4,348 persons were employed. While 
lobster fishing is carried on to some extent from New York and New 
Jersey, it is chiefly confined to the New England States, Maine having 
far the largest interest, followed by Massachusetts. The total yield 
was 15,767,700 pounds, having a first value of $1,390,500. 

In the report of the Division of Statistics, on pp. 154-155, will be 
found notes on salmon fishing with hand apparatus in several localities 
on the Pacific coast. This method of capture has achieved some com- 
mercial importance during the last few years, besides being in vogue 
with anglers. There are also given in the report the results of some 
inquiries respecting the trade in fur-seal skins in London. 
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NEW STATIONS. 

Work was begun on the biological station near Beaufort, N. C., the 

latter part of July, 1901, and it is now practically completed and in 

operation. It was desired to afford this establishment every facility 

Bath rooms, tanks over. 
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for carrying on marine biological research, for which it is admirably 

located, and its appointments and equipment, while plain, are substan- 

tial and as complete as possible. 
The main building is a 2-story frame structure 70 by 42 feet, with 
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LABORATORY INTERIOR, BEAUFORT. 

OBSERVATION TANK, BEAUFORT LABORATORY. 
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two wings each 513 by 173 feet, and contains a laboratory, aquarium, 
oftice, 12 bedrooms, commodious halls, 2 bathrooms, and storerooms. 
In front is a portico with a balcony, and around the sides is a veranda. 
In the center of the large aquaria hall are two oval tanks, 12 by 8 feet 
and 3 feet deep, constructed of white cedar and finished with cement. 
Along the north wall, in front of each window, are placed large aquaria 
‘with tidal boxes between. The room also contains a tank-table and 
saurian tank, three compartment hatching-tables, work-tables, and 
sinks. Along the north and south walls of the laboratory are compart- 
ments divided by partition shelves, each compartment being provided 
with a table for microscopes. Four large tank-tables, two at either end 
of the room, are arranged for the experimental work of the laboratory, 
while two long tables in the center contain lockers and shelves for the 
supplies. At each end are sinks. All other available space is used for 
show-cases. 

Sixty-five feet north of the main building is the mess-house, a 1$- 
story frame structure, 36 by 33 feet, containing a dining-room, three 
bedrooms, kitchen, and bath. Near by is the power-house, 36 by 33 
feet, in which are the boiler, pumps, dynamo, etc. All these buildings 
are lighted with electricity and have slate roofs. There are also a 
boat-house, fuel-shed, outbuildings, and a landing-pier 80 feet long. 
Fresh water is obtained from an artesian well 200 feet deep and a 
brick cistern with a capacity of 10,000 gallons. Salt and fresh water 
tanks are placed in towers on the wings of the main building, from 
which the water is distributed by-pipe lines as needed. 

Under the authority of an act of Congress approved June 6, 1900, 
correspondence was begun with a view to the selection of a site for a 
fish-cultural station in West Virginia, and during the fall of 1900 and 
the succeeding year a number of localities in different parts of the 
State were examined by the Commissioner personally and by agents of 
the Commission. <A site about two-thirds of a mile from White Sul- 
phur Springs, Greenbrier County, was finally decided upon as com- 
bining the desired requisites for both trout and bass culture. Here 
was found a spring flowing 1,800 gallons per minute, with a tempera- 
ture of 53° in August. Below the spring several small runs, with 
temperatures of 65° to 70°, can be utilized, which will augment the 
supply by about 5,000 gallons per minute. Land was available where 
buildings can be advantageously erected and well adapted to the con- 
struction of ponds below the spring, and railroad facilities are good. 
Accordingly a tract of 25 acres was purchased June 26, 1902, and the 
preparation of plans was at once begun. 

An item in the urgent deficiency bill approved February 14, 1902, 
so amended an item in the sundry civil bill approved March 3, 1901, 
providing for the establishment of a fish-cultural station at Tupelo, 
Miss., as to allow the purchase of land. The wording of the act 
limited the location of the station to the town of Tupelo, and a site 
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comprising 28 acres was selected on its southeast border, where it would 
appear that a water supply can be obtained by artesian wells. Steps 
have been taken to acquire the property. 

An act of Congress approved February 4, 1901, provided for a 
lobster hatchery on the Maine coast, and after an examination of dif- 
ferent localities by the Commissioner and representatives of the Com- 
mission conversant with the needs of such an establishment, McKown 

Point, on the southwest side of Boothbay Harbor, was chosen. This 
is about 34 miles by land and about a mile by water from the town of 

Boothbay Harbor, Lincoln County, where there are daily boat con- 

nections with Bath and other important towns. The site selected has 

anarea of 9 acres. It is on a rocky point with deep water close to the 
shore, thus insuring a good water supply by pumping even at low tide; 

boat landings can be advantageously constructed, and the ground lies 
well for a convenient arrangement of the hatchery and other buildings. 
Moreover, Boothbay Harbor is an excellent center for obtaining egg 
lobsters in quantities for artificial propagation, which is a matter of 
importance. 

STEAMER ALBATROSS. 

The salmon investigations conducted with this vessel during the 
summer of 1901 were carried on in southeast Alaska, and it was 

intended to complete the survey begun in 1897. Smallpox broke out 
among the crew, compelling the return of the ship earlier than’ was 
intended, but though an examination of all the new canneries in this 
part of the Territory was interfered with, the stream and lake work 
was practically completed. The vessel reached Seattle early in Sep- 
tember. A report covering the salmon investigation for 1900 and 
1901 will soon be issued, which, taken in connection with that of 1897, 
it is believed will give a comprehensive account of the commercial 
aspects of the salmon interests of Alaska. 

During September and October an examination was m: de along the 
coasts of Washington, Oregon, and California, looking to the move- 
ments of salmon at sea and the results of the introduction of eastern 
lobsters,and crabs. At the end of October the A/Abatross was in San 

Francisco for the purpose of refitting and making minor repairs pre- 

paratory to her next duty. 

In continuation of the investigation of the Hawaiian fisheries, begun 
in 1901 by direction of Congress, it was decided to send the A/batross 
to those islands to study the conditions in the surrounding waters. 
An arrangement was made with Dr. David Starr Jordan to have gen- 
eral supervision of the expedition, and Dr. Charles H. Gilbert was put 
in immediate charge of the scientific work. The investigation was to 
embrace dredging and collecting in channels‘and on the banks about 
the islands, and a thorough examination of the surroundings of Kauai, 
the oldest of the group, of outlying reefs about the islands northwest 
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of Kauai, and of the different fishing-banks. It is believed information 
of both commercial and scientific importance will be gained. The vessel 
sailed from San Francisco March 11, arriving at Honolulu March 24, 
where the investigation was at once begun and is now in progress. 
On October 26, 1901, by order of the Secretary of the Navy, Com- 

mander Jefferson F. Moser, U. S. Navy, was detached from the com- 

mand of the Albatross and was succeeded by Commander Chauncey 
Thomas, U.S. Navy. Commander Moser’s services with this Commis- 
sion covereda period of over four years and were efficient and valuable. 
His detachment was viewed with regret. 

STEAMER FISH HAWK. 

On July 8, 1901, this vessel left Gloucester City, N. J., for Woods 
Hole, Mass., where she was detailed for duty in connection with the 
laboratory until September, when she was sent to Baltimore to undergo 
considerable repairs. It having been determined to use her in connec- 
tion with the sponge investigations on the Florida coast, she sailed 
from Baltimore October 8, 1901, arriving at Cedar Keys, where it was 
decided to establish headquarters, on the 21st. The work outlined for 
the vessel was to determine and plot the area of the different sponge- 
grounds; to investigate the nature of the bottom and depth of water 
as affecting the growth, distribution, and abundance of marketable 
sponges; and to examine biologically certain areas, making as com- 
plete collections of specimens as possible. A survey covering all the 

sponge-grounds on the west coast of Florida, north of Tampa Bay, 
was continued till January 29, 1902, during which lines of soundings 
and dredgings, about 5 miles distant from each other, were made from 
shoal water out to a depth of about 10 fathoms. On completing this 
work the vessel proceeded to Key West, Fla., and made a series of 

dredgings for the purpose of determining the nature of the marine 
fauna in this region as bearing on the advisability of establishing a 
biological station at Key West, and also to ascertain the condition of 
the sponge-grounds in this region. During the season collections of 
live fishes were made for the aquarium at the Charleston Exposition. 
The results of these operations, though considerably retarded by bad 
weather, are regarded as successful, and will be enlarged on when the 
complete reports of the condition and resources of the Florida sponge- 
grounds are published. 
From March 17 to April 10 the “sh 7/Zawk was at Charleston, 8. C., 

moored at the Exposition grounds, where she formed an attractive 
- feature of the exhibit of the Commission by illustrating the methods 
of carrying on deep-sea investigations, with the appropriate apparatus. 
After some repairs at Baltimore the vessel proceeded to Gloucester 
City, N. J., and on April 29 the usual spring .shad-hatching on the 
Delaware was taken up and continued until the close of the fiscal year. 
The fish-cultural work is referred to elsewhere. 

F. C. 1902 ——2 
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EXPOSITIONS. 

At the close of the Pan-American Exposition at Buffalo, November 

1, 1901, it was desired by those interested to have the Government 
exhibits sent to the South Carolina Interstate and West Indian Expo- 
sition, which was to open at Charleston, 5. C., December 1. Con- 
gress at that time had provided no funds for the purpose, but with 
the approval of the President the heads of the Executive Departments 
directed that such parts of their respective exhibits as might be desired 
should be sent to Charleston for display there, provided that all the 
expenses should be borne by the exposition authorities. Accordingly, 
the Commission sent its entire exhibit directly from Buffalo to Charles- 
ton, where it was installed in a building constructed for the purpose, 
with an amount of space equal to that in Buffalo, except that the 
aquarium was much smaller. 

By an act approved January 21, 1902, Congress appropriated $90,000 

to defray the expense of the Government exhibit. At the close of the 
exposition, on the 31st of May, 1902, the material was returned to 

Washington. 
The board of directors of the Pan-American Exposition awarded 

commemorative diplomas to the Commission for its exhibits as follows: 
The collective exhibit; the aquarium; the hatching and transporting 
apparatus; fishing apparatus and accessories; scientific researches; 
products of fisheries; sponges; collection of pearls and pearl-bearing 
shells; reports and bulletins. The Interstate and West Indian Expo- 
sition awarded a diploma and gold medal. 

By anact approved March 3, 1901, Congress appropriated $5,250,000 
for the Louisiana Purchase Exposition to be held in St. Louis in 1903. 
The act directed the appointment by the President of a national com- 
mission and also that the Executive Departments and bureaus, includ- 
ing this Commission, should take part. The Government exhibit, as 
usual, is to be under the direct control of a board of management con- 
sisting of a representative from each establishment participating. Mr. 
W.deC. Ravenel, who has represented the Commission at all the recent 
expositions, was designated to act in a similar capacity at St. Louis. 
The opening of the exposition has been deferred till 1904. 

Invitations to participate in the below-mentioned expositions were 
received, but could not be accepted in the absence of specific authority 

from Congress: 

International Exposition of Hygiene, Maritime Security, and Fishing, Ostend, 
August-September, 1901; organized under the auspices of the Communal 
Administration. 

International Exhibition of Fisheries, St. Petersburg, February-March, 1902; 
organized by the Imperial Society of Fisheries and Fish-Culture. 

International Fishery Exhibition, Vienna, September 6-21, 1902, on the occa- 
sion of the eighth Austrian Fishery Conference. 

Exposition of Hydro-biology, Fish-culture, and Fishing, Moscow, March, 1903; 
organized by the Ichthyological Section of the Imperial Society of Aceli- 
matation of Russia. 
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MISCELLANEOUS. 

At Neosho, Mo., it was found advisable to obtain an addition of 34 
acres of land in order to control the water supply from Spring Branch 
and to extend the pond system. This purchase was made by deed dated 
June 6, 1901. 

Two small tracts of land were also purchased at San Marcos in order 
to straighten the boundary lines of the property and to obtain addi- 
tional area for new ponds with land and water rights adjacent to the 
San Marcos River. These purchases were deeded October 2, 1901, and 
March 27, 1902. 

The increasing work involved in the collection and distribution of 
adult fishes in the Mississippi River and its tributaries in connection 

with the operations of the Manchester, Iowa, Station has rendered the 
use of a steamer specially constructed for the purpose very desirable, 
as by this means the work can be conducted more efliciently and 
economically. Accordingly, under authority of an act of Congress 
approved March 3, 1901, a contract was entered into with Kahlke 
Brothers, of Rock Island, Ill., to build a two-decked, stern-wheeled river 

steamboat 16 feet long, 20 feet beam, with 3 feet depth of hold. On 
the main deck are light galvanized-iron retaining-tanks, 4 feet by 24 feet 
by 2 feet, for carrying fish, with pump, air-compressor, and necessary 
machinery for a complete circulating apparatus; on the deck above are 
the pilot-house and a deck-house containing four double bunks. The 
boat is propelled by a pair of lever engines, with a boiler 40 inches in 
diameter and 16 feet long. The vessel will be completed and ready for 
use during the coming: season. 

Besides the usual repairs to the steam launches and smaller vessels, 
to keep them in good condition, the Shearwater and Senator have been 
thoroughly overhauled, the hulls of both being practically rebuilt, as 
they were in bad condition and showed serious signs of decay. 

CHANGES IN PERSONNEL. 

On February 14, 1902, Mr. W. de C. Ravenel, who had been assist- 
ant in charge of the Division of Fish-culture since 1895, severed his 
connection with the Commission to accept an administrative position 
with the United States National Museum. Mr. Ravenel, entering the 

service in 1884 as superintendent of the St. Jerome, Md., Station, 

had risen through different grades, and his record has always been 
distinguished for efficiency and business ability. He has taken a 
prominent part in the exposition work of the Commission, and has 
been its representative on the Government Boards of Managers at all 
the expositions held in this country, except at Cincinnati and Chicago. 
At the latter exposition he was chief special agent. 
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PUBLICATIONS. 

During the year there have been added to the library 115 books and 
185 pamphlets and unbound volumes. The bound report for 1900 
has been issued together with the following pamphlets: 
The Mollusca of Porto Rico, by W. H. Dall and C. T. Simpson. Bulletin for 1900, 

vol. 1, pp. 351-524, plates 55 to 58. 
The Brachyura and Macrura of Porto Rico, by Mary J. Rathbun. Bulletin for 

1900, vol. 2, pp. 1 to 127+-*129 to *137, plates 1 and 2. 
The Anomuran collections made by the Fish Hawk expedition to Porto Rico, by J. E. 

Benedict. Bulletin for 1900, vol. 2, pp. 129-148, plates 3-6. 
Stomatopoda of Porto Rico, by R. P. Bigelow. Bulletin for 1900, vol. 2, pp. 149-160. 
Report on Porto Rican Isopoda, by H. F. Moore. Bulletin for 1900, vol. 2, pp. 161- 

176, plates 7-11. 
The Cirripedia collected near Porto Rico by the Fish Hawk expedition in 1898-99, by 

M. A. Bigelow. Bulletin for 1900, vol. 2, pp. 177-180. 
The Polychzetous Annelids of Porto Rico, by A. L. Treadwell. Bulletin for 1900, 

vol. 2, pp. 181-210. 
Descriptions of two new leeches from Porto Rico, by J. Perey Moore. Bulletin for 

1900, vol. 2, pp. 211-222, plates 12-13. 
The Nemerteans of Porto Rico, by W. R. Coe. Bulletin for 1900, vol. 2, pp. 223-229. 
The Echinoderms of Porto Rico, by H. L. Clark. Bulletin for 1900, vol. 2, pp. 231— 

263, plates 14-17. 
The Aleyonaria of Porto Rico, by C. W. Hargitt and C. G. Rogers. Bulletin for 1900, 

vol. 2, pp. 265-287, plates 1-1v. 
The stony corals of Porto Rican waters, by T. Wayland Vaughan. Bulletin for 1900, 

vol. 2, pp. 289-320, plates I-xxxvul. 
Actinaria from the vicinity of Porto Rico, by J. E. Duerden. Bulletin for 1900, vol. 

2, pp. 321-374, plates I-xI1. 
The sponges collected in Porto Rico in 1899 by the U. 8. Fish Commission steamer 

Fish Hawk, by H. V. Wilson. Bulletin for 1900, vol. 2, pp. 875-411. 
Dredging and other records. of the U. 8. Fish Commission steamer Albatross, with 

bibliography relative to the work of the vessel, compiled by C. H. Townsend. 
Report for 1900, pp. 387-562, plates 1-v11. 

The French sardine industry, by H. M. Smith. Bulletin for 1901, pp. 1-26, plates 1-8. 
Biological notes, No. 2, from the biological laboratory at Woods Hole. Bulletin for 

1901, pp. 27-33. 
Description of a new oceanic fish found off southern New England, by Carl H. Eigen- 

mann. Bulletin for 1901, pp. 35-36. 
The egg and development of the conger eel, by Carl H. Eigenmann. Bulletin for 1901, 

pp. 37-4. 
Investigations into the history of the young squeteague, by Carl H. Eigenmann. 

Bulletin for 1901, pp. 45-51. 
A new isopod parasitic on the hermit crab, by Millet T. Thompson. Bulletin for 

1901, pp. 538-56, plates 9-10. 
The plants of western Lake Erie, with observations on their distribution, by A. J. 

Pieters. Bulletin for 1901, pp. 57-79, plates 11-20. 
The Leptocephalus of the American eel and other American Leptocephali, by C. H. 

Kigenmann and C. H. Kennedy. Bulletin for 1901, pp. 81-92. 
Report of the Commissioner for the fiscal year ending June 30, 1901, by George M. 

3owers. Report for 1901, pp. 1-170. ; 
Publications of the United States Commission of Fish and Fisheries available for 

distribution on December 1, 1901. Report for 1901, pp. 177-192. 
Notes on the fishes and mollusks of Lake Chautauqua, N. Y., by B. W. Evermann 

and EK. L. Goldsborough. Report for 1901, pp. 169-175. 
The Foraminifera of Porto Rico, by James M. Flint, medical director, U. 8. Navy. 

Bulletin for 1900, vol. 2, pp. 413-416. 
Description of anew species of blenny from Japan, by Hugh M. Smith. Bulletin for 

1901, pp. 93, 94. 
List of species known to occur in the Great Lakes or their connecting waters, by 

Barton Warren Eyermann. Bulletin for 1901, pp. 95, 96. 
Notes on the tagging of four thousand adult cod at Woods Hole, Mass., by Hugh M. 

Smith. Report for 1901, pp. 193-208. 
Notes on the silversides of the genus Menidia of the east coast of the United States, 

by W. C. Kendall. Report for 1901, pp. 241-267. 
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Notes on the Scotch methods of smoking haddocks, by Hugh M. Smith. Report for 
1901, pp. 269-271. 

Notes on the fishes of Lake Ontario. An annotated list of the fishes known to occur 
in Lake Champlain and its tributary waters. An annotated list of the fishes 
known to occur in the St. Lawrence River. By B. W. Evermann and W. C. Ken- 
dall. Report for 1901, pp. 209-240. 

A report on fishes collected in Mexico and Central America, by B. W. Evermann 
and E. L. Goldsborough. Bulletin for 1901, pp. 187-159. 

The organic constituents ‘of the scales of fish, by E. H. Green and R. W. Tower. 
Bulletin for 1901, pp. 97-102. 

The reactions of copepods to various stimuli and the bearing of this on daily depth 
migrations, by G. H. Parker. Bulletin for 1901, pp. 103-123. 

The gas in the swim-bladder of fishes. Biliary calculi in the squeteague, by R. W. 
Tower. Bulletin for 1901, pp. 126-135, plate 21. 

Description of new species of shad (Alosa ohiensis), with notes on other food-fishes 
of the Ohio River, by Barton Warren Evermann. Report for 1901, pp. 273-288. 

There have been distributed during the year 1,815 bound and 19,210 

pamphlet publications of the Commission. 
The Museum of Comparative Zoology, Cambridge, Mass., has pub- 

lished under the general title, ‘‘ Reports on the scientific results of the 
expedition to the tropical Pacific, in charge of Alexander Agassiz, by 
the U. 8S. Fish Commission steamer Albatross, from August, 1899, to 
March, 1900, Commander Jefferson F. Moser, U. S. N., commanding” 

I. Preliminary report and list of stations, by Alexander Agassiz; with remarks 
on deep-sea deposits, by Sir John Murray. (Vol. xxvr, No. 1.) 

II. Some species of Partula from Tahiti: A study in variation; by Alfred Golds- 
borough Mayer. (Vol. xxv1, No. 2.) 

III. Meduse, by Alexander Agassiz and Alfred Goldsborough Mayer. (Vol. xxv1, 
No. 3.) 

APPROPRIATIONS. 

The appropriations available for conducting the Commission during 
the fiscal year 1902 were as follows: 

SEERA SS See oe Sete SOS Re ec Ne ae esr ene nee ee eae $234, 120 
Miscellaneous expenses: 

AIIM St raglOnmees yee ver ege Re ETE 2 bees ee ery egos ck ofa: 12, 500 
Bro pacatwonlOis@od=tishesaee. sae sear Some ese eos. aise See 175, 000 
inquinyerespecune fo0d-Nshes~ 202 ke ec ee enema 22, 500 
Statishicall imauiryr sets ease eels ee Ss ME RI RES eS e PeS ee Se ee 7, 500 
Maintenance tev Coselas sea sm ee ene 28 ete oma ears ISS ose 35, 000 

For improvement and enlargement of stations at— 
Gmeenplbalke si lic ts seers meet eyes epee tye tee eg asd seer speech eee. 4, 000 
NV OG SpE OLS Bassey teers esas tee Se ae ayo Ek A ek a 2, 000 

For purchese of additional land and improvements at— 
Sale Tear Gos i hexd sas saps s ores epee eee iaeemertee ey Wyk TWAS Fie ee eens sae 8, 000 
INGEN Oieg 58 Sa beer aD GRE SOE SOs Cees See: Bees Pane pean Aeea eee 7,500 

For the construction of a steamboat for use on the Mississippi River . ----- 5, 000 
For the establishment of a lobster hatchery on the coast of Maine.....--- 10, 000 
For the establishment of a fish-cultural station at Tupelo, Miss.......---- 20, 000 

A report of the expenditure of these appropriations will be made to 
Congress in accordance with law. 

GEORGE M. Bowers, 

Commissioner. 



REPORT ON THE PROPAGATION AND DISTRIBUTION OF 
FOOD-FISHES. 

By Jonun W. Trrcomr, Assistant in Charge. 

PROPAGATION OF FOOD-FISHES. 

The work of the division was under the direction of Mr. W. de C. 
Ravenel until February 15, 1902, when he resigned to accept the 
position of administrative assistant in the National Museum. The 
vacancy was filled by the promotion of Mr. John W. Titeomb from 
the superintendency of the St. Johnsbury, Vt., Station. 

In addition to the usual work of the division, which consists of the 
general direction of fish-cultural work, including the propagation and 
distribution of fish from the various stations, Mr. Ravenel was repre- 
sentative of the Commission at the Pan-American Exposition and also 
at the Charleston Exposition, and continued the duties of representa- 
tive after assuming his new position in the National Museum. 

There has been no change in the policy of the Commission in respect 
to the division of fish-culture, and the work is conducted on the same 

general lines as in the past, the results exceeding those of any previous 
year. The total number of fish and eggs distributed was 1,495,543,374, 
or an increase of 321,709,912 over the output of the preceding year. 
Of these 1,480,642,960 were for the development of the commercial 
fisheries of the country, and 14,900,414 may be regarded as strictly 

ame fishes. The number of applications received during the year 
was 3,814, an increase of 762 over the previous year, or 25 per cent. 
This is in addition to the large number of fishes distributed and planted 
by the Commission from the various stations, principally commercial 
fishes. This increase in the output of the stations is attributable to 
several causes, largely to the increased appropriation provided for by 
Congress and also to the fact that the general conditions for collect- 
ing eggs at most of the stations were unusually favorable during the 

spawning seasons. The results reflect great credit upon the esprit de 
corps of the superintendents and other employees in the field. 

The following is a list, in systematic order, of the fishes propagated 
and distributed by the Commission, with the scientific name and the 
common name or names. The fishes artificially propagated are desig- 
nated *; those simply collected and distributed are indicated thus §; 
the introduced species are shown by $$; and the species propagated 
as food for other fishes are represented by an exclamation mark. 

99 

oO 
> 
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List of fishes propagated and distributed by the Fish Commission. 

Siluride, THe Cat-FIsHeEs. 

—* § Ictalurus punctatus (Rafinesque). Spotted Cat; Blue Cat; Channel Cat. 

* § Ameiurus nebulosus (Le Sueur). Horned Pout; Bullhead; Yellow Cat. 

Catostomide, THr SucKERS AND BUFFALO-FISHES. 

§ Ictiobus bubalus (Rafinesque). Small-mouthed Buffalo-fish. 

Cyprinidez, THe Minnows AND Capps. 
1 §§ Cyprinus carpio Linneeus. Carp. (Cultivated varieties, German Carp, 

Leather Carp, Mirror Carp, etc. ) 

Clupeide, THE SHaps AND HERRINGS. 

* Alosa sapidissima (Wilson). Shad. 

Salmonide, THE SAtmons, Trouts, WHITE-FISHES, ETC. 

* Coregonus clupeiformis (Mitchill). White-fish. 

* Argyrosomus artedi (Le Sueur). Lake Herring; Cisco. 

* Oncorhynchus tschamytscha (Walbaum). Quinnat Salmon; Chinook Salmon; 

Tyee Salmon; King Salmon. 

* Oncorhynchus kisutch (Walbaum). Silver Salmon; Coho. 

* Oncorhynchus nerka (Walbaum). Blueback Salmon; Red-fish; Sockeye. 

* Salmo gairdneri Richardson. Steelhead; Hardhead; Salmon Trout. 

* Salmo salar Linnzeus. Atlantic Salmon. 

* Salmo sebago Girard. Landlocked Salmon. 

* Salmo lewisi Girard. Yellowstone Lake Trout; Cut-throat Trout; Black-spotted 

Trout. 

* Salmo pleuriticus Cope. Colorado River Trout; Black-spotted Trout. 

* Salmo macdonaldi Jordan & Eyvermann. Yellow-finned Trout. 

* §§ Salmo trutta Linneeus. Sea Trout; Salmon Trout. 

* §§ Salmo trutta levenensis (Walker). Loch Leven Trout. 

* §§ Salmo fario Linneeus. European Brown Trout; Von Behr Trout. 

* Cristivomer namaycush (Walbaum). Lake Trout; Mackinaw Trout; Longe; 

Togue. 

* Salvelinus fontinalis (Mitchill). Brook Trout; Speckled Trout. 

* Salvelinus agassizii (Garman). Dublin Pond Trout. 

* Salvelinus aureolus Bean. Golden Trout; Sunapee Lake Trout. 

Thymallide, THE GRAYLINGS. 

* Thymallus montanus Milner. Montana Grayling. 

Esocide, THE PIxKts. 

§ Hsox luctus Linnzeus. Common Pike; Pickerel. 

§ Hsox vermiculatus Le Sueur. Little Pickerel; Grass Pike. 

Centrarchide, THE Basses, SUN-FISHES, AND CRAPPIES. 

* § Pomoxis annularis Rafinesque. Crappie. 

* § Pomoxis sparoides (Lacépede). Strawberry Bass; Calico Bass. 

* § Ambloplites rupestris (Rafinesque). Rock Bass; Red-eye; Goggle-eye. 

* § Chenobryttus gulosus (Cuvier & Valenciennes). Warmouth; Goggle-eye. 

§ Micropterus dolomieu Lacépéde. Small-mouthed Black Bass. 

* § Micropterus salmoides (Lacépéde). Large-mouthed Black Bass; Straw Bass. 

* § Lepomis pallidus (Mitchill). Bluegill. 

Percide, THE PERCHES. 

* § Stizostedion vitreum (Mitchill). Pike Perch; Wall-eyed Pike; Yellow Pike; 

Blue Pike. 

* § Perca flavescens (Mitchill). Yellow Perch. 

Gadide, THE Cops. 

* Gadus callarias Linneeus. Cod. 

Pleuronectide, THe FLOUNDERS. 

* Pseudopleuronectes americanus (Walbaum). Winter Flounder. 



24 REPORT OF COMMISSIONER OF FISH AND. FISHERIES. 

INSPECTIONS. 

During the month of November Mr. Ravenel visited Detroit and 
Northville to confer with the superintendent of the Northville Station 
and the State fish and game warden of Michigan, and to arrange for 

the collection of lake-trout eggs in the Michigan waters of the Great 
Lakes. Healso visited Put-in Bay Station, inspected the improvements 
recently made, and found the station in very good condition. Various 
recommendations were made for further improvements—first, for the 
dredging out of the channel and a place for anchoring the penning 
crates. The station very much needs a residence for the superintend- 
ent. The only available house is over 2 miles from the hatchery. 

In order to familiarize himself with the work of the various stations 
over which he had recently assumed charge, Mr. Titcomb began a 
series of inspections in March, and before the close of the year had 
visited the following stations in the order named: 

Wytheville, Va., Station. Gloucester, Mass., Station. 
Erwin, Tenn., Station. Swanton, Vt., Substation. 
Bullochville, Ga., Station. Nashua, N. H., Station. 
Neosho, Mo., Station. Battery Station, Havre de Grace, Md. 
San Marcos, Tex., Station. Steamer ish Hawk, Delaware River. 
Bryan Point, Md., Station. Cape Vincent, N. Y., Station. 
Edenton, N. C., Station. St. Johnsbury, Vt., Station. 

All of these stations were found to be in good condition, but each 
one seemed to haye more or less need for improvement in order to 
keep the work up to its fullest capacity. At the Wytheville Station 
the buildings and ponds were found to be in very good repair. An 
ice-house is needed, as it is possible to collect at the station all the ice 
necessary for fish-cultural work if storage room is provided for it. 
The superintendent was instructed to introduce a power chopper for 

preparing fish food. A bad feature about this station is the fact that 
the spring is gradually failing in the amount of water flowing from it. 

The Erwin Station is very attractive in appearance, and everything 
being new was in good repair with a few exceptions. The superin- 
tendent’s residence is small and cheaply constructed; it should be 
enlarged and the chimney rebuilt. Arrangements were made for the 
construction of five new ponds for the propagation of bass and other 
pond fishes and for inclosing the station with a hog-proof wire fence. 

The station at Bullochville, Ga., was found to be in first-class condi- 
tion, both as to buildings and ponds. One of the main sources of water 
supply is not on the station property. It would be a great improve- 
ment to the station if an additional purchase of land could be made, to 
include the source of water supply and straighten the boundary lines. 

At Neosho the buildings had been recently repaired under a special 
appropriation and the ponds were in course of construction and repair. 
The station is very inadequately supplied with water, and an additional 
supply can be obtained only at large expense. 

The station at San Marcos, Tex.,and everything connected with its 
conduct, was very satisfactory. The demands upon this station are 
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increasing annually, owing to the opening up of new territory and the 
remarkable results attained from the fishes already distributed. These 
conditions make it desirable to acquire additional land for pond culture. 

The shad stations at Bryan Point and Havre de Grace, Md., were 
visited during the period of active operations, and everything was found 
to be working most satisfactorily. The /%sh Hawk, engaged in shad 
work on the Delaware River, was also visited before the close of the 

ego-collecting season. 
The shad station at Edenton has in connection with it three marsh 

ponds for the propagation of black bass and crappie, but it is ques- 
tionable whether the station will ever be of value for other work than 
the propagation of shad. It is a well-built and well-equipped station, 
in fact, the most complete shad station of the Commission. It would be 
economy, however, to have in connection with it a boathouse to shelter 
the launches and other boats and to give additional storage room. 
When the station at Gloucester, Mass., was visited everything was in 

readiness for the lobster work. Arrangements were made for the con- 
struction of a breakwater in which to keep the fish-cars for retaining 
live cod and lobsters. The capacity of the station for fish-cultural 
work should be increased by an addition to the hatchery. 

At Swanton the work of collecting pike-perch eggs on Missisquol 
River was placed in charge of Supt. Livingston Stone, of Cape Vincent 
Station, and arrangements made for its conduct during the season. 

At the Nashua Station the chief problem was the shortage of the 
water supply during the summer season, and methods for increasing 
the supply were fully discussed with the superintendent. In the 
hatchery there had been an unusual mortality among the brook-trout 

fry, undoubtedly due to the lack of sufficient flow of water upon the 
egos during the period of incubation. 

At the time the Cape Vincent Station was visited no fish-cultural 
work was going on, the product of the station having been previously 
distributed. This station is entirely dependent upon the collections 

of eggs from other stations for its source of supply. The capacious 
hatchery building is capable of turning out a great many young fish 

and is well supplied with the necessary apparatus and equipment. 
Arrangements were made for obtaining water from the city works 
upon a more economical basis. The heating apparatus at this station 
is not satisfactory, owing to the inordinate amount of coal consumed 
by it. A new and more economical heating plant should be installed. 

Extensive repairs upon the wharf will soon be necessary. 
The St. Johnsbury Station is still inadequately supplied with water, 

the special appropriation for necessary improvements being kept unim- 

paired until satisfactory arrangements can be made for its economical 

expenditure. 

The traveling expenses incurred were much less than the saving at one 
station, resulting from the changes made as a result of the inspection. 
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METHODS OF FISH-CULTURE. 

Few improvements in the methods of fish-culture can be recorded 
for the year. The most notable one may be the method of taking 
salmon eges at the Baird, Cal., Station and substations, whereby from 
10 to 15 per cent more eggs are obtainable from the same number of 

fish than heretofore. This is accomplished by cutting the salmon 

open after the usual stripping and washing the bloody eggs thus 
obtained in a normal salt solution before fertilizing them, as explained 
in detail under the summarized report of Baird Station. Thisimproved 
method will be adopted at the other salmon stations the coming year. 

At Put-in Bay, Ohio, Superintendent Downing has devised a new 
hatching-jar along the same general lines as the Stranahan jar, except 
that it is of a different shape and of greater capacity. It has been 
adopted for Put-in Bay Station. 

In pond culture, by which is meant the propagation of the basses 
and other fishes, the eggs of which are handled and hatched in ponds 
by the natural process, little definite progress has been made. The gen- 
eral feeling among fish-culturists in charge of pond stations is that the 
ponds for the propagation of bass and other fish should be made much 
larger than at present—in fact, as large as possible and still have them 
entirely under control so that the fish can be removed as wanted. 

The following stations and auxiliary stations were operated during 
the year, and the work at each is reviewed in detail in the abstracts of 
the reports from the various superintendents: 

Green Lake, Maine. Detroit, Michigan. 
Craig Brook, Maine. Alpena, Michigan. 
Grand Lake Stream, Maine. Sault Ste. Marie, Michigan. 
St. Johnsbury, Vermont. Duluth, Minnesota. 
Nashua, New Hampshire. Quincy, Illinois. 
Woods Hole, Massachusetts. Manchester, Iowa. 
Gloucester, Massachusetts. Bellevue, Iowa. 
Cape Vincent, New York. San Marcos, Texas. 
Swanton, Vermont. Neosho, Missouri. 
Steamer [ish Hawk (Delaware River). Leadville, Colorado. 
Battery Station, Maryland. Spearfish, South Dakota. 
3ryan Point, Maryland. Bozeman, Montana. 
Fish Lakes, Washington, D. C. Baird, California. 
Central Station, Washington, D. C. Battle Creek, California. 
Wytheville, Virginia. Mill Creek, California. 
Edenton, North Carolina. Rogue River, Oregon. 
Erwin, Tennessee. Clackamas, Oregon. 
Cold Springs, Georgia. Little White Salmon River, Washington. 
Put-in Bay, Ohio. Baker Lake, Washington. 
Northville, Michigan. 

GREEN LAKE Sration, MAIne (E. E. Rack, SuPERINTENDENT). 

The work at the Green Lake Station has been confined entirely to 
the propagation of the brook trout and landlocked salmon. During 
the summer months, in addition to the usual fish-cultural work, inves- 

tigations were made with the view to establishing new field stations for 

the collection of eggs, and as a result operations were inaugurated at 
Alligator Lake, in Hancock County, and Sourdnahunk Lake, in Piscata- 
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quis County. The field stations operated in previous years at Green 
Lake, Pattens Pond, and Branch Pond were also reopened and operated. 

At Alligator Lake a log camp was constructed for the shelter of the 
fishermen, and a temporary hatchery for eying eggs was erected and 
equipped with the necessary apparatus for conducting operations. At 
this point it was thought that brook trout could be captured on the bars 
and landlocked salmon at the outlet of the lake, but although the 
water and weather were both favorable, and the station in the hands 

of experienced fishermen, no salmon and only 52 brook trout were 

captured. From the trout 21,000 eggs were obtained, 7,000 of them 
being transported direct to Green Lake Station within 24 hours after 
being taken from the fish. The remaining 14,000 were laid down in 
the temporary hatchery to be eyed, but after holding them from 15 to 
20 days in a temperature of 38° F., it was found that the expense of 
developing them at the point of collection would be very large; they 
were therefore transferred to Green Lake Station before the eye-spots 
appeared, but all died en route. 

Sourdnahunk Lake is 55 miles northwest of Patten, in an unbroken 
wilderness, and is probably at the highest elevation of any lake of 
equal size in the State. It is 4 miles long by 14 miles wide, and is 

the breeding-ground for nearly the entire west branch of the Penob- 
scot River. No fish are found in the lake except brook trout and 
shiners. The adult trout averaged a trifle less than a pound in weight, 
the largest weighing 2 pounds. Owing to the expense of transporting 
suitable material from Patten, nets were used for the leads of the traps 
and sides of the confining pens, but these were destroyed by a moose 
swimming around in the lake about the time the fishing season began. 
Temporary pens were built of poles and the fish were captured by 
means of seines. All the fish that could be safely held in these pens 
were caught before any of them had commenced working on the 
spawning-grounds, as many as 800 being taken at one haul of the 

seine. The total number recorded as captured was 4,275 males and 
5,725 females; 4,047 females were stripped and yielded 1,470,000 eggs. 
As the lake froze over two weeks earlier than was expected, the rest 
of the females were liberated by cutting holes through the ice and 
removing the stakes in the pens. The eggs were eyed in troughs set 
up in a small tent, the troughs being not more than 6 inches above the 
ground; but notwithstanding the fact that two fires were kept night 
and day, the water temperature dropped to the freezing-point several 
times, and 190,000 were lost by freezing to the bottoms of the hatching- 
troughs. On February 19 the eggs were packed out, but on account 
of the deep snow between Sourdnahunk Lake and Patten they were 
on the road three days, and 10,250 died en route. Of the 1,280,000 
which reached Patten in good condition, 320,000 were shipped to the 
Maine Fish Commission and 50,000 to the Parmachenee Club, Camp 
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Caribou, Maine. The others were transferred to Green Lake to be 

hatched, and the losses on the eggs and fry were very small. 

Operations at Green Lake for collecting landlocked-salmon and 
brook-trout eggs were inaugurated as in previous years, but owing to 
the fact that the water in the lake was 14 inches lower than during 
any fishing season in the past seven years no fish were captured in the 
trap at Great Brook near the spawning-house, it being impossible for 

them to get over the bars at the mouth of the brook. This is the first 
season since the establishment of the hatchery that the fish were 
unable to ascend Great Brook during the spawning season. <A large 
pound net was operated on what is known as the middle ground, 
between the hatchery wharf and the outlet of the lake, but owing to 
unprecedentedly low water no fish were captured in it. A pound net 
set southeast of the bar at Great Brook in 10 feet of water captured 
2 brook trout and 164 salmon, half of each species being females. 
From these fish 2,000 trout and 194,000 salmon eggs were taken. The 
female salmon caught late in the season were all small, and averaged 
a trifle over 2,365 eggs to the fish. Some eggs were from immature 
salmon, apparently 4 or 5 years old, and, as a result, 25,000 died 

within a few days after being laid down in the troughs. 
At Patten Pond, owing to the low water, only 56 brook trout and 2 

male salmon were captured. The trout yielded 35,000 eggs, which 
were transferred to Green Lake Station in good condition. 

In September the collecting station at Branch Pond (Winkempaugh 
Brook) was repaired and put in shape for the season’s work. The 
water at this point was higher and general conditions more favorable 

for the capture of fish than at any of the other field stations. How- 
ever, the lake froze over ten days earlier than the previous year, which 
prevented the capture of the usual number of salmon. On October 14 
the only rain of any importance during the fishing season raised the 
water in the brook from 8 to 1 inches, and as a result 110 brook trout 
(25 males and 85 females) and 35 salmon (22 males and 13 females) 
were captured. The total take of fish at this point for the season was 
142 trout and 50 salmon. Owing to the scarcity of male brook trout, 
16 were captured at Harriman’s Pond and transferred to this station, 
but after using all the male fish available there were still 25 large 
females unstripped, and as it was impossible to obtain milt for fertiliz- 

ing their eggs, they were liberated. The total collections at Branch 

Pond amounted to 56,000 salmon eggs and 85,000 brook-trout eggs. 
The landlocked-salmon eggs secured at all points numbered 250,000, 

and 45,000 of these were shipped to applicants in Massachusetts, Ver- 
mont, New York, Utah, and Colorado. The remainder were hatched 

for rearing and distribution as yearlings in the fall. The stock set 
aside for this purpose was materially increased during the spring by 
the transfer of 100,000 young salmon from the Craig Brook Station, 

the loss on these in transit between the stations amounting to 1,551. 
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In addition to the 1,613,000 brook-trout eges collected at the field 

stations, 200,000 were purchased from George F. Lane, Silver Lake, 

Mass. These reached the station in excellent condition, only 1,370 
having died en route, and the resulting fry were strong and active, the 
total losses on eggs and fry not exceeding 4 per cent. All but 15,000 
of this stock, which are being held for brood fish, were distributed in 
May and June with the fry derived from the collecting stations, the 

total output aggregating 1,081,388. This work was all done by the 
regular employees of the station, and was completed by June 20. 

The following shows the field stations operated in connection with 
Green Lake Station, and the number of fish and eggs obtained at each: 

| | | 
Bao. Shee ae A ee eae acer N tb aay] ayer 
Stations. Species. Males. | Females.| Total. | of eggs. 

— 

Bran CHiPONG seaeeeccte os esc BOOK GULO Ube wanenn secsees ss eee ss 41 101 | 142 85, 000 
DO: ead Saceet 3222s: a2 Landlocked salmon...-.....---.-- 28 22 | 50 | 56, 000 

Patten’s Ponde:.----- Pee PBTOOKSINOU basset omer eee ee 29 27 | 56 | 35, 000 
DO errs Seas ose ctu Landlocked salmon.............-- ON eee ge DAMES Cate Eee 

Sourdnahunk Lake ........- BrOO ke iTOM be ee nse ec ce cae ee 4,275 5,725 | 10,000 | 1,470, 000 
AIS atoOrsbakey = ees se leone GO Sass wee Sass Bet aed 20 32 52 21, 000 
Greenvale pea nnn sce. 83| ce CO SEAS nods Sc aee eae eee ee nae 1 | 1 2) 2,000 

DOs eet eee ee ee Landlocked salmon..............- 82 | 82 164-194, 000 
Harnimans*POnd)- se os. == IBrOOKMLLOUL ss oon oeas ee eee Ga Peer ese NG | sisssesces 

Mola 25a ets Hele = es tel Salem pare ey Ria eae 4,494 5,990 | 10,484 | 1,863, 000 

At the close of the year the stock of fish on hand consisted of 264,088 
landlocked salmon fry and 129,514 brook-trout fry. 
A special appropriation for general repairs and improvements hay- 

ing been provided, the western wing of the dam at Rocky Pond, 53 
feet long, was removed and replaced by a new wing 189 feet long, and 

surmounted with 4-foot flush boards. Two hundred and fifty feet of 
the main supply flume was replaced and 5,000 feet of it repaired. 
For the purpose of housing the steamer Senator and other boats during 
the winter, a boat-house 57 feet long by 22 feet wide, with a roller rail- 
way 384 feet long leading to it, was constructed near the station wharf. 
The hull of the steamer Senator was replanked, calked, and otherwise 
repaired. Sixteen hatching-troughs were constructed for increasing 
propagation facilities in the hatchery; the bridges between the hatchery 
and Rocky Pond were repaired, and much work was done in grading 
around the north and south reservoirs, hatchery buildings, and rearing- 
ponds. The coal shed at the outlet of Green Lake, together with 7 
or 8 tons of soft coal, was burned on October 17, it presumably having 

been struck by lightning. 

Craig Brook Srarion, Marne (C. G. ATKINS, SUPERINTENDENT). 

The work at the Craig Brook Station and its two auxiliaries, Matta- 
gamon and Grand Lake Stream, has been applied to the propagation 
of the Atlantic salmon, landlocked salmon, quinnat salmon, steelhead 
trout, brook trout, rainbow trout, Scotch sea trout, and grayling. 

The work at the Mattagamon auxiliary was wholly tentative, aiming 
at the capture of wild Atlantic salmon near their natural spawning- 
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beds for the collection of spawn, as a substitute for the present system 
of obtaining spawn from salmon purchased from fishermen about the 
mouth of the river and impounded during the summer in a stream 

near Craig Brook. At the beginning of the year a weir of novel form 
was in operation and an inclosure ready to capture all salmon seeking 
to ascend the East Branch, but on account of the very low water the 
salmon failed almost wholly to surmount the dams in its lower course, 
and scarcely any reached the East Branch. In consequence of their 
failure the station was abandoned in August. 

At the beginning of the year the stock of Atlantic salmon consisted 
of 238 adults in the Dead Brook inclosure, 300,295 fry, and 411 fish 2 
years old. Of the 2-year-old fish 16 were distributed in August, and 
the remainder were carried through the year with a loss of 19. The 
fry were reared to fingerlings, and as a result 282,400 were distributed 
in October and 351 kept to the end of the year. From the 238 adult 
salmon 832,300 eggs were obtained, of which 315,000 were distributed 

in the winter and 397,499 hatched in March and April. Of the fry 
thus obtained 48,715 were liberated in June, and 326,186 remained on 

hand at the close of the year in course of rearing. Preparations have 
been made for enlarging the Atlantic salmon operations the coming 
year by the collection in May and June of 614 adult salmon, of which 
589 remained alive at the close of the year. 

The stock of landlocked salmon on hand at the opening of the year 
consisted of 4 broods, of which 24,229 were fry and 1,796 were from 

1 to 3 years old. The fry were all fed until November, when 
20,758 of them were distributed. Of the balance 2,407 remained on 

hand at the end of the year. At the Grand Lake Stream auxiliary 
72,312 landlocked-salmon fry were on hand at the beginning of the 
year. These were a part of those reserved for the preservation of the 
species in the waters where the eggs were collected, and 53,825 were 
reared and liberated in Grand Lake Stream and vicinity in October. 
During October and November the run of wild salmon from Grand 

Lake down into the stream for spawning purposes was unusually heavy, 
and the weir intercepted 8,210, of which 1,464 were males and 1,746 

females. The-eggs obtained from the latter amounted to 1,448,274, 

the largest number collected at this point since 1884. Of these, 225,000 
eggs were distributed, and there were hatched from those retained at 

qrand Lake Stream 505,513 fry and at Craig Brook 282,482. Of the 
fry at Grand Lake Stream 429,785 were liberated in the lake and stream 
in June and the remainder, 68,949, were held for feeding. From Craig 
Brook 100,000 of the fry were transferred to the Green Lake Station 
in May, 90,000 were distributed in June, and on June 30 there were 
67,546 on hand. 

Of the 2,137 fingerling brook trout on hand at the beginning of the 
year 1,243 wore distributed as yearlings. From the few adult brook 
trout on hand 8,500 eggs were collected, and the fry from these eggs, 
amounting to 5,475, were distributed in local waters. 
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Forty-one quinnat salmon hatched in 1897 are kept in a deep pond 
for experimental purposes. 

Of steelhead trout several old broods have been kept for experiment, 
and two of the broods, numbering 1,019, are still retained. One brood 
afforded 8,500 eggs. From these and from a lot received from Rogue 
River there were hatched 33,994 fry. These suffered from an obscure 
disease, and only 12,046 were left for distribution. 

In October there were distributed 3,350 rainbow trout batched in 

1901 and 1,056 hatched in 1900, leaving only a lot of 33 fish hatched 
in 1899. 

The Scotch sea trout, like other species, has deteriorated under 
domestication, the vitality of the eggs and fry growing constantly less. 
In October 6,937 yearlings were distributed, and in November 68,950 

egos were taken from the brood stock. Of these 10,000 were distrib- 
uted in the egg stage; the remainder were hatched, and as a result 
7,694 fry were distributed in June. The adult stock on hand is 459. 
The results from the introduction of this species are not encouraging, 
and their propagation will be discontinued. 

From 100,000 grayling eggs shipped from Montana in May, 86,615 
fry were hatched, and 36,333 fry were distributed in local waters. An 

attempt was made to feed the balance, but about June 3 a sudden and 
heavy mortality attacked them, and by the end of the month only 
1,775 remained. This remnant has, as observed at other stations, 
grown very rapidly. 

The fish food consisted of hogs plucks, purchased at an abattoir near 
Boston. The total consumption was 5,346 plucks, weighing 23,790 
pounds and costing $310.04, including transportation. 
From the entire stock of fry of all species in the spring of 1901 

84.4 per cent were reared to fingerlings and distributed in October 
and November. The Atlantic salmon did a trifle better than this, and 
the landlocked salmon best of all, 94.4 per cent having been reared to 
the fingerling stage. The aggregate production of the station for the 
year, including auxiliary stations, is as follows: Eges collected, 
2,516,524; egos distributed, 550,000; fish hatched, 1,321,490; fish dis- 
tributed, 1,099,929. 

The stock on hand at the close of the year was as follows: 

Calendar year in which fish were hatched. 

Kind. 
5 Sac 1898 or | Wild fish 

1902. 1901. 1900. 1899. earlier. | inclosed. 

Atlantic salmon . 326, 186 Sil Cees es 589 
Landlocked salmon ...| @67, 546 9. OR Wee eater 

DO era es eee tee Be a ecO OS OL OM ererece enya ately alle crs ey eecie rail peters ete 
Quinta eal OMe Bee eae eee cise EIR SIae omocee [ec pee eo hae IE No i 41 
BUCCI GHOsbrOoUbese: seme te eee cece eee tee 906 113 
VATION CROWE ee Sete Mee tes ccc ne he (Po. were Boilers cee ell ae aes kanes 
DCOLCMmReAtnOUt ec mee. seer inceccecacsssenalectcnaumee 47 IES} aaa eee 
Cra Bye a a de Ses tot Ss bagoes cleo ees Quek eel | Aes aes Pee ae odel le cee cl Se a ok Powe. see oe 

Ota Restate sb asst Shs bee: 464, 456 3, 037 39 2,817 994 589 

a At Craig Brook, 6 At Grand Lake Stream. 
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Sr. JoHNSBURY STATION, VERMONT. 

Mr. John W. Titcomb, the superintendent of this station, having 
been appointed in charge of the Division of Fish-culture of the U. 5. 
Fish Commission, at Washington, D. C., he was succeeded on February 

15 by Mr. E. N. Carter. 
During the summer preparations were made for the collection of 

brook-trout eggs in the waters controlled by the Laurentian Club in 
Canada, in Lake Mitchell at Sharon, Vt.; Darlings Pond, Groton, 
Vt., and Noyes Lake, Chittenden, Vt. At Darlings Pond, where the 
run of fish has heretofore been very large, the opposite conditions pre- 
vailed. The collecting season was unusually dry throughout New 

England and also in the Province of Quebec, where, in the Lauren- 
tian Mountains, the lumbermen reported the water in the streams as 

lower than it had been since 1847. Owing to the excessive drought 
the trout did not run as early as usual, and in many instances the eggs 

were inferior in quality. In the Province of Quebec 6,000 trout were 

handled in one stream, but the ovaries of the females seemed diseased 
and the few eggs secured were of inferior quality. In the Laurentian 
Mountains most of the fish spawned around the shores of the lakes late 
in the season after the ice had formed on the surface, and there were 

very few places where the fish ascended the streams to spawn. 

At Lake Mitchell the first eggs were secured October 9 and the last 
on November 16. Of the 324,129 collected, 150,300 were shipped on 
assignments and the remaining 173,829 were transferred to the St. 
Johnsbury Station to be hatched. 

At Darlings Pond the spawning season extended from September 
30 to November 11, and resulted in the collection of 156,000 eggs, 
15,000 of which were shipped on assignments. The remainder were 
hatched at St. Johnsbury. 

From Noyes Lake 53,930 eyed eggs were secured, and after shipping 
25,000 to fill assignments, the remaining 28,930 were transferred to 

St. Johnsbury and hatched, producing 22,661 fry. The work at this 
point began laté in the season—October 18—and lasted only five days. 

In addition to the eggs secured at the different field stations 250,000 
domesticated-trout eges were purchased of commercial fish-culturists; 

| a consignment of 40,000 was received from Carolina, R. I., in 
exchange for 35,000 wild-trout eggs, and 39,500 were obtained by the 
same method from East Freetown, Mass. An assignment of 8,000 
domesticated-trout eggs was donated by Mr. L. B. Handy, of South 
Wareham, Mass., to be used for experimental purposes. All of these 
eges were hatched at the St. Johnsbury Station, and the fry were dis- 
tributed with those derived from the field station in May and June, 
only 5,802 being retained for rearing. 

While the results from the domesticated-trout eggs do not compare 
favorably with those from the eggs of the wild brook trout, very good 

< 
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results obtain by stipulating that the domesticated eggs must be the 
product of fish at least 24 years old. 
The rainbow trout on hand began spawning early in April and eggs 

were obtained from them at intervals to the end of the month. Only 
17,845 were secured, and these were very inferior in quality. The fry 
were retained for rearing. The propagation of the rainbow trout at 
the St. Johnsbury Station has never been very successful, owing to the 
extremely cold water. A shipment of 50,000 eggs was also received 
from the Manchester Station, but they proved to be very poor and 
only a few fry were hatched from them. 

During the winter and spring 200,000 lake-trout eggs were received 
from Duluth, Minn; 25,000 landlocked-salmon eggs from East Orland, 
Me.; 50,000 grayling eggs from Bozeman, Mont., and 50,000. steel- 
head-trout eggs from the station at Rogue River, Oregon. These 
hatched with good results, and all of the fry were distributed, with 
the exception of the landlocked salmon and a few of the grayling, 
which were retained for rearing. 

The results of the fish-cultural work at St. Johnsbury for the past 
five years have proved extremely satisfactory, as demonstrated by 
the large catches of lake trout from Big Averill Pond, Averill, Vt., 

which never contained any of that species until they were introduced 
by the Commission in 1897. From Little Averill Pond, Averill, Vt., 

in which salmon never existed until introduced from the St. Johns- 
bury Station, large quantities of salmon have been taken. From Cas- 
pian Lake, at Greensboro, Vt., it is estimated that 6 tons of fish were 

taken with hook and line between May 1 and September 1, 1901, and 
a proportionate amount for the months of May and June, 1902. Ever 
since the establishment of the St. Johnsbury Station this lake has 
been annually stocked with lake trout, landlocked salmon, and brook 
trout. The species mostly caught are the lake trout and landlocked 
salmon, speckled trout not having produced very satisfactory results. 
The introduction of the steelhead trout in Vermont waters has also 
been very successful. 

The introduction of the lake trout in Big Averill Pond afforded an 
opportunity of ascertaining the actual growth of the fish from the fry 
stage. The plant of 1897 afforded good fishing for anglers during the 
season of 1901, the largest fish taken that year weighing 3% pounds. 
The next in size weighed 2? pounds, the next 1$ pounds, and the 
smallest specimens ranged from 9 to 10 inches in length. Many fish 
of the sizes mentioned were taken, and there was very little variation 
from the weights given above, indicating that the fry planted in 1897 
had attained in 1901 a weight of 3$ pounds, and that the other sizes 
were the results of plants in the succeeding years, those from 9 to 10 
inches long being a year and a half old from the time the eggs were 
taken. 

F. C. 1902——3 
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During May and June, 1902, the anglers reported an average of 

about 200 pounds a day from this lake, and the largest fish, which 
undoubtedly resulted from the plant in 1897, weighed 54 pounds. 

The stock on hand at the close of the year is shown by the following 
table: 

Calendar year in which fish were hatched. 

Species. FARES, 
1597 or | QD? € c £6 LOR 1902. 1901. 1900. 1899. | 1898. pefore: 

SlGeIRCAGITTOUG. 57.0 cickrercieiscw intel acmceenes. 20, 500 
Rain POW trout. 2 ysc..ctecopnten eco ajenmcmnc 5, 734 
Hybrid of brook and lake trout.....-.... \Peseeeree: 
Grayling ees. se Se ATL sek set | 1, 000 
IBIOOKIMLOUD ee certo son meme ao emeeae aasce 5, 802 | 
Tandiockedisalmonss..<5-.f.ncccckeueses | 17,786 | 

Motalses his cd hee. a PEC ed BOtB22 | Le tac eee 14 | 4 | 90 

Nasuua Sration, New Hampsuire (W. F. Hussparp, SuPERINTENDENT). 

Besides the brood stock of fish on hand at the beginning of the year, 
there were 63,810 brook-trout fry which were reared to yearlings 
before being distributed, the product of the same amounting to 62,500 
yearlings. There were also on hand at this time 46,100 landlocked- 
salmon fry hatched from eggs belonging to the New Hampshire Fish 
Commission on shares. The product of these fish amounted to 22,400 
yearlings, one-half of which were turned over to the New Hampshire 
Commission and the balance distributed in the usual manner. 

During the summer a disease known as pop-eye attacked the 55 
adult rainbow trout retained asa brood stock. The eyes protruded 
from the head, and little bubbles, some of them as large as peas, 
appeared on the gill-covers, fins, and other parts of the body. When 
the disease made its appearance the fish were being held in one of the 
rearing-ponds 100 by 8 feet in dimensions and with plank sides and 
bottom. In order to cure the affection, the fish were transferred to a 
larger pond, 150 by 100 feet in area, with natural earth embank- 
ments, and as a consequence only two of them died. When removed 
from this pond, in November, they were found to be in good condition 
and produced eggs during the following spawning season. 

In the course of the summer the superintendent visited various 
places in the State with the view to finding suitable locations for field 
stations, and as a result a station for the collection of brook-trout eggs 
was, in September, established at the Balsams, 12 miles east of Cole- 
brook, the nearest railroad station. Another station was established 
at Lake Sunapee for the collection of eggs of the brook trout, golden 
trout, and landlocked salmon. 

At the Balsams the fish were caught by means of a trap, in a brook 
tributary to the pond, and held in pens. The eggs were transferred 
daily by wagon 12 miles to the State hatchery at Colebrook, where 
they were eyed, and in December shipped to the Nashua Station. 
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At Lake Sunapee the brook trout were captured in traps and also, 
along with the landlocked salmon and golden trout, in fine-meshed 
gill nets. The eggs at Lake Sunapee were placed in hatching-troughs 
at the lake, where they were kept for four or five days, or until enough 
had been collected to warrant making a shipment, when they were placed 
in 2-quart glass preserve jars, filled three-fourths full of eggs and 
brimful of water. The jars were then sealed and packed in a box 
with hay and ice, and in this condition were shipped to Nashua. The 
eggs were about eight hours in the jars in transit and the jars were not 
opened during that period, but all eggs shipped in this manner were 
received at Nashua in good condition and with very small loss. 

The brook trout at the station began spawning October 24 and con- 
tinued until the middle of January, when 1,959 females, nearly all of 
which were 24 years old, had been stripped and 1,009,470 eggs 
secured, or an average of about512 per fish. The eggs began hatch- 
ing early in February, the period of incubation being 104 days. 

There was an unusual mortality among the brook-trout fry about 
the time they began to feed, and the cause of this mortality is attrib- 
uted to the fact that the station was inadequately supplied with water 
during the early stages of incubation. In order to determine whether 
the same mortality would occur among fry hatched under favorable 
conditions, but reared at the Nashua Station, 100,000 brook-trout fry 
were transferred from the St. Johnsbury Station to Nashua and were 
successfully reared. 

The following table shows the number of eggs and fry received at 
the station during the year: 

| . 

Species. | Source of supply. Eggs. | Fry 
| | 

BTOOKMLOU Grae <aneielacrrecc tans Takenrat StMdOWssicccetasascekeanaceeeeecmacss soa TOOS"A70) esos sae ee 
DR BREET. 5-5 ge ae Sh ie | Daken! ateLake /Sumapeess-c4- 226... hee 6) oe SI (UES 1) eee eee 
DOpscase sae ern) akenvatsthemBalsams: -jascac Os eesic gece camisege sees G20 Sees S 

Golden trout.....-.. APS (Malkenvatilake Sunapee. 7-5 22.0 j-655.022-2242528 13. SOO SEE worst 
Landlocked salmon S55)(s25ee GO nena terinces sere acs wea sine cree SEE NE stares 28000" Ee fem. 55 se 

pre ets PESRE cnr Le | Craig Brook Station .........- SPiN. Sa LOS GO0u Pee ate 
RaipoOw toutes cess. o.e2-| GakenpeacauOUseeececrecmce nagetene ccm ton ote Nal leet Sees 
alketroutsea=: 20a ok IMDuluchiStationete relat ef eek ae ese DOO C0ON sess ee 
IBTOOK INOW eas nsec ced oecame | St. VOUMSHULY StablONs 6 et remnce pect cene Sen a aaoee seen oe 100, 000 

| sas 
POLM ese seats cases Rae os ss ere et ht ia ara ee hah aS eae Sed 1,638,990 | 100, 000 

The distributions of fish from the station were all made by the 
regular station force, and the following table shows the number of 
fish and eggs shipped from the station during the year: 

Species. Eggs Fry. | Yearlings. ye years 

BOOK LOWE cca s ene CC tee ote doce mridooa sees wakes 100, 000 470, 000 62, 500 294 
AOMTETMETOU Cre cess ee are ota oe nei ramet eles Pee So | ene tee eee 70, 000 15 | Pewee. 
ROL OW LLOULES saaaeee nas. een hoek as thoi eee ee aliale ee ware he SHOO0 Bee eeer ee te ee See S28 
LG (es | HOO Na th SN a Oe ae i Se Se GTC, 0, 09) ee eo ees 
enrcdiloe kedisalimonieey peer tet eee Bs pe el ae oa 11, 200 74 
RVI OF meets Santee cote sea re oe ceitee ence ecw ecene fee HAO Some lone eaten ae joeeossee eee 8 

Piven eu eee okra Sens irae | RI ae es Sh 100, 000 708, 000 73, 715 376 
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The stock of fish on hand at the close of the year is shown by the 
following table: 

Calendar year in which fish were hatched. 

Species. 
1902. | 1901. 1900. | 1899, 1898, 

Brookitrout.. sscckek eo eee eee Lee eee 1SLEOST" | i982 ee 45429) ean eee 85 
Steelhead" trout. csc sa. aoc toca cece ce ce cee scp seis] oem eect ac satan ee eeeecm cere Dl eee eee 
Rambow troutes oe) ee ee Eee. sake | Ly (U7) eee hos | paren Be aS 9? Ease 51 
Pane trou beset. eotern ne aac sa ceoons oe on tees 285010" |e aac tects ae ee wae eee os a 
Tandlocked'salmon: {i7. 2. 2552. 820. Sosed See sale 21; 636"|2s¥. 0/554. oe eee 
Gren ean soba dee en ee tre nione anaaaeeccae| saacee nae mace cieae 80, ||) = so sacal eee eee 
TINO OLUN Ss Cate he coho wcates Seacen sees ack cee nee. 7,051 TOA she [uk =e sce ee ee ee 
PEYDIIOS oo nee eae creek Pee ces eee mee 1 i ee ae teen a eee |Jnctecececefeec reece 

Mote eee set ee ane eee ees ent 190, 978 754 4, 464 | 5 136 

Woops Ho.e Srarion, Mass. (E. F. Lockr, SuPERINTENDENT). 

The collection of brood cod off Nantucket Shoals was commenced by 
the schooner Grampus on October 2 and closed on November 3, 
when 3,179 had been captured and conveyed alive to Woods Hole Sta- 
tion. These fish varied in weight from 3 to 10 pounds, the average 
being between 6 and 7 pounds, and from them 118,745,000 eggs were 
taken, which were all of good quality, with the exception of a few of 
the last lots secured. Of the brood fish 2,106 were released alive, 
the remainder dying from natural causes. Some of the smaller fish 
were barren and yielded no eggs. 
On November 29 the Phalarvpe reached Plymouth, Mass., and the 

auxiliary station at that point was opened on December 2. The first 
egos were taken on December 3, and collections were obtained up to 
February 28, when 125,559,000 had been secured. Of these 38,621,000 

were shipped to the Gloucester Station and the remainder, 86,938,000, 
to Woods Hole. 

The total number of cod eggs received at Woods Hole amounted to 
205,683,000, from which 128,810,000 fry were hatched and planted. 

During the month of January arrangements were made for the col- 
lection of flat-fish eggs, and on February 5 the boats, nets, and other 
equipment were sent to Waquoit Bay, but owing to the ice in the 
bay it was impossible to set the nets until February 15, and it was 
only done then by breaking up quantities of ice. Nets were also set 
in the harbor near the station, and from these two fields 553 females 

were secured, of which 105 died and 123 failed to deposit eggs. The 
product of the egg-bearing fish amounted to 194,059,000 eggs, of which 
144,800,000 were secured from the fish taken at Waquoit Bay. The 

average yield of eggs this season was larger than that of last year, 
the average from the fish captured at Woods Hole being 808,000 per 
fish and from those taken at Waquoit Bay 548,000 per fish. 

About the middle of April arrangements were made for collecting 
egg-bearing lobsters at Scituate, Mass., and from the fishermen at 
Buzzards Bay and Vineyard Sound. At Plymouth only a few men 
were fishing and this territory was abandoned. Later in the season a 
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man was employed at Noank, Conn., to collect egg-bearing lobsters 
from the fishermen there and at Stonington. The work heretofore 
done at Newport was discontinued because the commissioners of inland 
fisheries for the State of Rhode Island were engaged in collecting at 
that point, and arrangements were made to receive such eggs as the 
State commission did not have use for. The receipts from these 
sources were less than one-fourth of the number received last year, 
but the receipts from Buzzards Bay and Vineyard Sound showed a 
slight increase over the collections of the previous year, and the col- 
lections from Connecticut waters showed a gain of over 900 per cent. 

The total number of eggs received during the season was 20,480,000, 
a slight increase over the previous year. Of these 5,176,000 were 

delivered to Mr. G. H. Sherwood, an assistant in the Division of Sci- 

entific Inquiry, for experimental purposes, and from the remainder 
12,857,000 fry were hatched. Of the fry 6,177,000 were delivered 

to Mr. Sherwood for rearing purposes, 2,462,000 were shipped to the 
Rhode Island Fish Commission, at Wickford, R. I., and the remainder 
were planted in the waters of Connecticut and Massachusetts. 

During the year several collections of live fishes were made for the 
Pan-American Exposition and also for the aquarium at Central Station, 
Washington, D. C. 

The usual repairs necessary at such a station were made during the 
season, as well as the necessary repairs to the vessels. 

GLOUCESTER Station, MassacHuseEtts (C. G. Coriiss, SUPERINTENDENT). 

During the summer months the station employees were occupied in 
overhauling and fitting up the cod-hatching apparatus, making repairs 
to the equipment and buildings, and also assisting in the construction 
of the new coal-house. The old coal-house, being past repairs, was torn 
down and a new one, 29 feet by 14 feet, with a capacity of 45 tons, 
erected in its place. After the cod season closed a woodshed 12 feet 
by 9 feet was built adjoining the coal-house, and all the station build- 
ings were painted. 

Early in November preparations were made for collecting cod eggs 
at Kittery Point, Me., and on November 15 Capt. E. E. Hahn, of 
the schooner Grampus, and a force of 7 spawn-takers reported there 
and at once began operations. The first eggs were taken and shipped 
to the station November 17. Eggs were collected daily until November 
24, when bad weather put a stop to egg-collecting until December 6. 
Throughout December, January, and February the Ipswich Bay fisb- 
ing was very poor and irregular. Cod were scarce and many of the 
boats were laid up for a week or two at a time, it often being difficult 
to find boats for the spawn-takers. The results of the collections were 
very disappointing, especially as the weather throughout the winter 
was exceptionally mild and favorable for fishing. The last eggs were 
taken March 20, and a few days later Captain Hahn and the Grampus 
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force proceeded to Woods Hole to fit up the vessel for collecting egg 
lobsters on the Maine coast. During the entire season 132,437,000 cod 

eggs were received at the station, of which 87,468,000 were collected 

at Kittery Point, Me.; 38,621,000 were received from the collecting 

station at Plymouth, Mass., and 6,348,000 from the Woods Hole Sta- 
tion. Asa result of these collections 83,191,000 fry were hatched and 
distributed on the natural spawning-grounds from Ipswich Bay to 

Massachusetts Bay. 
In the meantime preparations were being completed for collecting 

lobster eggs. Early in April collecting stations were established at 
Kittery Point, Me.; Boston, Mass., and Beverly, Mass., and the cus- 

tomary arrangements were made with fishermen and dealers for saving 
their egg lobsters. Collections were also made on the Maine coast 
from Wood Island to Eastport by the schooner Grampus, assisted by 
a steam smack which was chartered for the purpose. Active opera- 
tions began April 18, when the first shipment of ége lobsters was 
received from Boston. The collections in April were unusually large, 
and in May were greatly increased, the collections at all the stations 
showing a substantial increase over those of the previous season. 
During June the collections in Massachusetts dropped off considerably, 
while at Kittery Point and along the Maine coast ege lobsters continued 
to be found in fair quantities up to the latter part of the month. The 
collecting stations at Boston and Kittery Point were closed on July 10, 
but the Grampus continued making collections up to July 18. The ship- 
ments of egg lobsters from the several collecting fields arrived at the 
station in excellent condition, with the exception of a few lots late in 
the season, the eggs on these being so far advanced that some of them 
were affected by the heat. The collections from all sources aggregated 
5,901 lobsters, which yielded 83,418,000 eggs. Of the fry hatched 
from these 37,100,000 were distributed in Maine waters, 2,200,000 off 
the coast of New Hampshire, and the balance, except 180,000 sent to 
Woods Hole for experimental purposes, were planted at various points 
along the Massachusetts coast from Rockport to Boston. 

Cape VINCENT Station, New York (Livrnaston STONE, SUPERINTENDENT). 

During the year eggs of the white-fish, lake trout, brook trout, and 

pike perch were handled. 
In November 3,771,000 green eggs of the lake trout were received 

from the Duluth Station which turned out very well, 2,347,600 fry 
being hatched from them and distributed. Later 4,088,000 green eggs 
of this species were sent from Charlevoix, Mich., but these turned out 
very badly, producing only 741,280 healthy fry. 

In December 31,212,000 white-fish eggs were received from the 
Put-in Bay, Ohio, Station, and 10,003,000 from Detroit, Mich. Both 

lots turned out well, yielding, respectively, 27,346,000 and 6,954,000 
strong, healthy fry. 
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During the months of January and February 816,250 brook trout 

egos were received from commercial fish-culturists in Massachusetts, 
the product of which, as distributed, amounted to 749,350 fry. 

In February 50,000 rainbow-trout eggs were veceived from Manches- 
ter, Iowa, resulting in 38,360 fry at the time of distribution. 

In March an auxiliary station at Swanton, Vt., was established 
for the collection of pike-perch eggs. The superintendent assumed 
general charge of operations at this point, and was in the field in 
northern Vermont from March 27 to May 24. The run of pike perch 
up the Missisquoi River began unusually early, and trial hauls of the 
seine were first made on March 17. The first ripe eggs were taken 
April 7. The spawning season lasted fifteen days, during which time 
113,550,000 eggs were taken, including the eggs contributed free of — 
cost by the commercial fishermen on Lake Champlain. Most of the 
brood fish from which eggs were secured were captured by operating 
a seine on the Missisquoi River, and the green eggs collected from the 
fish thus taken turned out about 65 per cent of eyed eggs. The total 
number of good eyed eggs, measured just before the hatching began, 
was 48,000,000, of which 32,000,000 were turned over to the State of 
Vermont, 11,925,000 were taken to the Cape Vincent Station, and the 
remainder, a little over 4,000,000, were distributed in the waters of 

Vermont and New Hampshire. 
In the course of this work it was found that the use of muck is not 

essential for separating pike-perch eggs, the finely pulverized silt 
forming the upper layer of the river bed answering the purpose fully 
as well. It was also found that pike-perch eggs conveyed to the 
hatchery in the milt in which they were fertilized and put into jars 
immediately after being washed proved to be better than eggs treated 
in any other way. 

Thirteen hundred steelhead-trout fry were liberated in the St. Law- 

rence River during the summer, the remarkable feature about this 

event being the fact that the fry were the product of eggs that had 
been taken from fish that had been hatched at the station four years 
earlier and had spent their entire life inside the hatchery building. 
The fry seemed strong and healthy. Several of the parents of these fish 
were subsequently liberated in the St. Lawrence River, together with 
some of the quinnat salmon, which had also matured in the hatchery 
building. Those of both varieties remaining in the hatchery were 
sent in September to the Pan-American Exposition at Buffalo. 

During the year some minor repairs were made. 

STEAMER Fish Hawk (JAmeEs A. SmirH, IN CHARGE). 

The vessel arrived oft Gloucester City, N. J., in the Delaware River, 
on April 29, and the hatching apparatus was immediately erected and 
spawn-takers from the vessel’s crew detailed to attend the fishing shores 
at Howells Cove, Bennetts, and Cramer Hill. 
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Having received information that the Pennsylvania Fish Commission 
would not operate the hatchery at Bristol, three spawn-takers were 
detailed to attend the fishery at Riverton, N. J., 9 miles above Cam- 
den. The first eggs were taken on May 1, but owing probably to the 
prolonged season of cool weather and the consequent low-water tem- 
peratures very little spawn was secured until May 14. Contrary to 
past experience, the majority of the spawning fish were found in the 
upper river above Philadelphia, and the fisheries below that point 
yielded very few eggs. Howells Cove, which has each season yielded 
the greatest amount of spawn, the take there last year amounting to 
nearly 50,000,000 eggs, produced this season only 6,500,000. 

The collecting season ended on June 9, the total take of eggs aggre- 
gating 36,977,000. Of these 621,000 impregnated eggs were shipped 
to Central Station, Washington, D. C., and 25,997,000 fry were 

hatched; 4,835,000 of the fry were distributed on the spawning- 
grounds at Howells Cove and at the mouth of Timber Creek, New 
Jersey. The balance were planted by the regular car messengers in 
the waters of Connecticut, Massachusetts, New Jersey, Rhode Island, 
and Florida. 

Barrery Station, MAryLanp (GrorGE H. H. Moors, in CuHarae.) 

The station was opened March 24 by J. J. Glennan, who, with a 
small force of men, prepared the buildings and apparatus for active 
operations. The superintendent assumed charge of operations on 
April 21, and the first shad eggs were received April 22. The total 
collections of eggs for the season, which ended June 5, amounted to 
20,707,000. Of these, 2,134,000 were shipped to the Exposition at 
Charleston, S. C., which were subsequently hatched and distributed 
from that point. The balance, with the exception of 267,000 sent to 
Central Station, were hatched and produced 14,948,000 fry. 

As at the other shad stations, ripe fish were scarce, and it is a notable 

circumstance, as reported by old and experienced fishermen, that while 
the proportion of roe or egg-bearing fish was greater than usual, the 
percentage of ripe fish was smaller than ever before noted by them. 
A supply of herring roe was canned and shipped to the stations at 

Wytheville, Va., and Erwin, Tenn., to be used as food for trout fry. 
A few cases of shad roe were canned with a view to testing its edi- 

ble qualities. From those who have tested it many favorable reports 
have been received, and it is the consensus of opinion that it would be 
difficult to distinguish it from the fresh roe. The method pursued in 
its preparation and preservation is simple. After being washed a set 
or pair of roe are put in a 2-pound tin can, which is then capped, 
exhausted, tipped, and subjected to 15 pounds steam pressure for 
about an hour. ‘To prepare for the table it is removed from the can 
and cooked the same as the fresh roe. The milt has also been suecess- 
fully canned, and it is quite as palatable as the fresh product. 
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The following table shows the details of operations: 

Operations at Battery Station in 1902. 

; Suanben of 
2 Number of | Number of | eggs36 hours ¥ Mean 
Number of eggs 12 hours | eggs 24 hours ae re- Fry hatched. | Number of water 

Date. | eggs w a after after ceived or Haste tien tempera- 
MECN Tele received. received. |numberpur-| ? : Set uelee ture 

chased. 

April 22 589, 000 577, 000 560, 000 249, 000 TAOS OOO S| oss eeaie syste 57 
23 1, 355, 000 1, 322, 000 1, 283, 000 596, 000 2355000) een. cess ese ae 60. 50 
24 1, 681, 000 1, 640, 000 1, 495, 000 822, 000 618! O00) |e. eee tins 60. 25 
25 | 185, 000 180, 000 151, 000 83, 000 TONODON Mas sees crass 59. 50 
27 974, 000 914, 000 887, 000 488, 000 30350005) ss Jao= saa 60 
28 1, 718, 000 1, 617, 000 1, 495, 000 657, 000 ASS" QOON| Ss ataseeee ts 61 
29 3, 003, 000 2, 895, 000 2, 721, 000 1, 480, 000 DO SA7 O00' aaj erbaceae ces 60.75 
30 | 871, 000 830, 000 756, 000 416, 000 SL94000" Socc cae eee 62. 25 

May 1 | 1, 856, 000 1, 762, 000 1, 711, 000 941, 000 109; O00R| 23 455seecree 62 
2 | 361, 000 339, 000 329, 000 181, 000 2D AOOO RMSE eee ae 62.75 
3 215, 000 197, 000 191, 000 105, 000 84 OOO 2 sia cteyei= sya ar 63. 25 
4 | 1, 402, 000 1, 348, 000 1, 207, 000 609, 000 4997S 0000) ee ese sao 63. 25 
5 1, 741, 000 1, 696, 000. 1, 647, 000 906, 000 S19 0003) asset ce ee 63.75 
6) 2,754, 000 2, 685, 000 2, 607, 000 1, 484, 000 12285000)" sosc2- scc.ce 65. 50 
alk 1, 691, 000 1, 649, 000 1, 601, 000 881, 000 SAQ NOOO) | craps ere aiajossis 66.75 
8 | 8, 231, 000 3, 173, 000 3, 081, 000 1, 695, 000 LPAU7E OOO eee eters = 67 
9 | 815, 000 793, 000 726, 000 621, 000 280, 000 229, 000 65. 50 

10 366, 000 350, 000 336, 000 292, 000 56, 000 222, 000 62.25 
Dili 5 1, 179, 000 1,122, 000 1, 089, 000 1, 053, 000 248, 000 671, 000 60.75 
12 1, 022, 000 980, 000 932, 000 751, 000 GY {050,000 SaAaeeeeeieace 61, 25 
13 777, 000 725, 000 670, 000 577, 000 AU O00b Se ce tesa eae 62. 26 
14 | 782, 000 768, 000 724, 000 624, 000 BID Q00F cans ascce ee 61.50 
15 1, 374, 000 1, 3386, 000 1, 216, 000 1, 076, 000 S41 000) | erscec as 61.75 
16 | 1, 020, 000 982, 000 871, 000 748, 000 145, 000 530, 000 62.75 
17 492, 000 465, 000 885, 000 247, 000 1438, 000 | ~ 91, 000 64, 25 
18 689, 000 651, 000 599, 000 520, 000 92, 000 391, 000 66.75 
19 | 1, 498, 000 1, 402, 000 881, 000 605, 000 60550007) ). 5-22. 2254 68.75 
20 837, 000 789, 000 597, 000 460, 000 ABE OOOR aennecna cece 69.50 
21 593, 000 549, 000 497, 000 295, 000 2863000; ||. s222h0423- 55 69. 50 
22 902, 000 836, 000 634, 000 471, 000 402/000) | Saecl-css =e 70, 25 
23 126, 000 109, 000 87; 000 78, 000 CTPA Uae sacar ea st 72 
24 128, 000 124, 000 91, 000 79, 000 90008 Pasa ace 73. 50 
25 70, 000 70, 000 57, 000 30, 000 28,000) |sct22eces.cs 73.25 
26 184, 000 1638, 000 98, 000 60, 000 BUO00N Fass esses ec 73.25 
CAL 189, 000 189, 000 180, 000 128, 000 AMO OOOn eer ase ee 68.75 
29 49, 000 49, 000 49, 000 20, 000 200008 eraser ase 63. 25 
30 82, 000 82, 000 36, 000 34, 000 34.000" |e ese S552 65.75 
31 14, 000 14, 000 TON OOOK RS ee | Bee cee cern. Cakes ee eta 66. 50 

June 2 271, 000 226, 000 194, 000 146, 000 15, 000 131, 000 71 
3 280, 000 272, 000 140, 000 140 S000) ess eaeti saa 136, 000 | 73.75 
4 176, 000 * 102, 000 66, 000 66, 000 665000) 2c. 2S ececene 75 
5 112, 000 100, 000 93, 000 93, 000 93.0000) esse ecsae 73.50 

Total . 37, 649, 000 36, 067, 000 82, 980, 000 20, 707, 000 14, 943, 000 2, 401, 000 

Bryan Pornt Station, MaryLanp (L. G. Harron, in CHARGE). 

The old pump-house being badly outof repair and disadvantageously 
located with reference to the new hatchery, a new and substantial 
pump-house was erected near the east end of the hatchery and the suc- 
tion pipe extended from the pumps to the river on the bracing under 
the new wharf to a point where the water is 10 feet deep at low tide. 
This change in the location effected the saving of 248 feet in the length 
of the discharge pipe from the pumps to the supply tank, with a result- 
ant saving in fuel whenever the pumps were operated. The boiler and 
pumps were removed to the new pump-house, and the old pump-house 
was fitted up as quarters for four of the spawn-takers; 354 feet of 
3-inch discharge pipe was removed from underground, and 106 feet of 
the same relaid; 240 feet of 3-inch suction pipe was also laid, and the 
necessary steam-pipes connected. A suitable coal-bin was constructed 
adjoining the pump-house. 
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The launch Blue Wing, which had been ordered from Woods Hole, 
Mass., arrived at Washington on March 23 and was taken to Bryan 
Point the following day. Some necessary repairs were made on her 
stern post and her hull above the water line, and all her house work 
and decks were thoroughly cleaned and painted, after which she was 
in good condition for the season’s work. 

The station was opened March 24. Sixteen tents were set up and 
the necessary equipment installed therein for quartering spawn-takers. 
The hatchery and other buildings were painted with a coat of indurine, 
and by April 15 all necessary repairs were completed preparatory to 
active operations in collecting shad eggs. 

Small lots of eggs were taken on April 15, 16, and 17, which were 
placed in jars, but they died and no record was kept of them. On 
April 18th 60,000 good eggs were received, and on April 20th 791,000 
eges were taken and fishing began in earnest, the entire force of spawn- 
takers being set to work. The collecting of eggs was pushed vigor- 
ously with a full force until May 9, when operations were discontinued. 
The total collection of eggs for the season was 45,971,000, of which 
2,421,000 were shipped to Central Station, Washington, D. C., and 
2,007,000 were shipped to the Fish Commission exhibit at Charleston, 
S.C. Of the 41,543,000 eggs remaining, 84 per cent, or 34,994,000, 
were hatched at Bryan Point. Of the fry resulting 9,018,000 were 
delivered to the Fish Commission cars at Alexandria, Va., for distri- 
bution in southern waters, and 25,976,000 were planted on the prin- 
cipal spawning-grounds in the Potanine River. 

The following table shows the daily collection of eggs, the number 
of fry planted, and maximum and minimum water temperatures: 

= Temperature of 
2 Eggs ggs Eggs Fry Fry water. 
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Max. Min 
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Fish Lakes, Wasarnaton, D. C. (C. K. GREEN, SUPERINTENDENT). 

The station being located within the parking system of the District, 
much attention is given to the ornamentation and care of the grounds 
during the summer. During the summer months the work consists 
chiefly in keeping down the extensive growth of aquatic grasses in the 
various ponds and giving them a. tidy appearance. The adult bass 
and crappie are fed regularly, the food consisting of carp bred for the 
purpose, which are taken from the ponds by means of nets, dressed, 
and cut in pieces as large as a hickory nut for the adults and from 
one-fourth to one-half this size for the yearlings. In the fall of the 
year, when the breeding-ponds are drawn, a supply of young carp is 
secured and introduced into the stock ponds, and in this way the adult 
fish are furnished with a food supply throughout the winter. 

During the year the cottage was thoroughly renovated and put in 
a sanitary condition as a residence for the superintendent. The work 
of collecting young fish for distribution was begun September 16 and 
continued until October 21, the total number furnished consisting of 
4,688 large-mouthed black bass, 17,468 crappie, and 30,000 cat-fish. 
On October 18 the shad which had been introduced as fry the previous 
May to the number of 2,000,000 were liberated in the Potomac River 
by raising the gates leading from the pond to the river. Several speci- 
mens examined when liberated showed that the fish had grown to an 
average length of 3% inches. 

The usual attention was paid to the cultivation of ornamental fishes, 
such as gold-fish, golden tench, green tench, and golden ide, which 
are raised for stocking the aquaria at the Zoological Park and Central 
Station and for the District parks. Large numbers of carp were also 
reared for fish food. Many predatory animals, birds, and snakes were 
killed during the year. 

The crappie began spawning April 17, in a water temperature of 
61°, and continued until May 15, the height of the season being about 
May 2, when the temperature of the water ranged from 68° to 75°. 
The first eggs cast hatched in five days, the water temperature during 
the time ranging from 53° to 66°, but as the weather became warmer 
the period of incubation was reduced to three days. 

The large-mouthed black bass began spawning April 20, in a water 
temperature of 64°, and ceased spawning about May 20, although 
four nests were discovered between June 2 and June 13. The height 

of the spawning season was about April 23, when the water tempera- 
ture averaged about 71°. The first fry made their appearance April 24. 

CENTRAL Sration, WasHinaton, D. C. (J. E. Brown, iv CHARGE). 

The work at Central Station has been conducted on the same lines 
as for the past few years. The station is used as a clearing-house for 
much of the product of the Fish Lakes Station and for shipments of 
fish and eggs sent here from other stations. During fall and winter 
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various species of fish are hatched for the purpose of illustrating the 
methods of fish-culture. This branch of the work has always formed 
an attractive and very interesting exhibit. 

Following is a record of the fish and eggs received at the station 
during the year, eggs hatched, and fish distributed: 

eee Fish | Eggs Eggs Eggs Fry Fish 
Species. received.| received. | shipped. | hatched. | shipped. | shipped. 
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CENTRAL STration Aquarium (L. G. Harron, SUPERINTENDENT). 

In addition to his regular duties in charge of the aquarium at 

Central Station, the superintendent was detailed to the station at 
Woods Hole, Mass., from July 8 to August 15, for the purpose of 
superintending the arrangement and stocking of the aquarium there. 
In February he was detailed to superintend the installation of a live-fish 
exhibit at the Sportsmen’s Show in Boston, and from March 24 until 
May 14 he was detailed in charge of the shad hatchery at Bryan Point. 

During the summer the aquaria were kept well stocked with the 
various species of fresh-water fishes found in the Potomac River and 
five species of ornamental fishes, some of which have been kept in the 
aquarium for years. In the fall, as soon as the water temperature 
was sufliciently cool to maintain them, various species of Salmonidx 
were introduced into the aquarium and carried through the winter. 
An assignment of trout, salmon, and grayling, representing nine 
species, was received from the aquarium at Buffalo, at the close of the 
exposition, and held until December, when the stock was drawn upon 
to stock the Fish Commission exhibit at the Charleston Exposition. 

A live-fish exhibit of marine species was maintained in the aquarium 
from September until May 15, when the salt-water exhibit was given 
up entirely, and the closed circulating system connected with this 
exhibit was used for supplying the fresh-water aquaria, which were 
cleaned out and completely stocked with fresh-water fishes. The 
adoption of closed circulation for supplying fresh water is an experi- 
ment to test the feasibility of using the system of closed circulation 
for this purpose at the St. Louis Exposition in order to insure having 
perfectly clear water in the aquaria at all times. At the close of the 
year this system was in successful operation, and the exhibit showed 
great improvement over its appearance when the filthy water of the 
Potomac was supplied to the aquarium from the city water mains. 
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Very few improvements have been made to the aquarium in the 
past few years, and in comparison with the elaborate aquarial displays 
at: the World’s Fair in Chicago and the Pan-American Exposition at 
Buffalo the Central Station aquarium is a very small affair. It should 
be greatly enlarged and the salt-water tank supplemented with an 
additional one, so that during the year, while the stock of marine spe- 
cies is in the aquarium, the salt water can be entirely renewed every 
few months. A refrigerating system is also recommended, in order 
that the various species of the Sa/monidx may be carried in the fresh- 
water aquaria during the summer months. 
The following is a list of the marine and fresh-water species exhib- 

ited at Central Station during the year: 

Salt-water species. Jumping mullet, croaker, hog-choker, red drum, sea-robin, 
toad-fish, sea trout, moon-fish, pompano, swell-fish, spot, pin-fish, spade-fish, blue- 
fish, yellow-tail, king-fish, striped bass, tautog, flounder, white perch, tongue sole, 
crevalle, sea bass, blenny, pig-fish, file-fish, seup, rudder-fish, cunner, bur-fish, tom- 
cod, remora, mummichog, star-fish, cheetodon, conger eel, blue crab, hermit crab, 
lobster, sea-anemone. 

Fresh-water species.—Rainbow trout, steelhead trout, brook trout, albino brook 
trout, lake trout, Scotch sea trout, golden trout, Atlantic salmon, landlocked salmon, 
grayling, black bass, rock bass, white perch, yellow perch, sand-perch, crappie, blue 
sun-fish, long-eared sun-fish, banded sun-fish, common sun-fish, spotted cat-fish, 
channel cat-fish, yellow cat-fish, golden ide, golden tench, green tench, gold-fish, 
gar-pike, dog-fish, paradise fish, German carp, dace, red sucker, chub sucker, common 
eel, snapping turtle, diamond-back terrapin, common terrapin, salamander, alligator. 

The following shows the maximum and minimum temperatures of 
salt and fresh water in the tanks during the year: 

| Fresh water. Salt water. | Fresh water. Salt water. 

Month. Month. 
Max. Min. | Max. | Min. | Max. Min. | Max. | Min. 
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WYTHEVILLE STATION, VrRGINIA (GEORGE A. SEAGLE, SUPERINTENDENT). 

Fish-cultural operations have been confined chiefly to the propaga- 
tion and distribution of rainbow trout, brook trout, black bass, and 
rock bass. The number of fish on hand at the beginning of the year 
is shown by the following table: 

Calendar yearin which fish were hatched. 

Species. ae 
: te 1897, or 

1901. 1900. 1899. 1898. before: 
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The distribution of the stock of young was begun October 5 and 

continued until December 13, the output amounting to 208,100 year- 
ling and 385 adult rainbow trout, 13,124 brook trout, 3,815 black bass, 
8,700 rock bass. In addition to the above the following fish were 
received from other stations and distributed: 3,450 brook trout, 2,142 
black bass, 9,650 rock bass, 7,310 crappie. 

The spawning season of the rainbow trout began November 6 and 
closed February 10. During this period of ninety-seven days 1,099,000 
eggs were collected, of which number 802,000, or 73 per cent, were ferti- 
lized and brought to the eyed stage, 246,000 were shipped on assign- 
ment, and 556,000 were hatched at the station. The fry resulting from 
them were strong and vigorous, and when four months old 145,000 
were distributed to various applicants by the station employees, and 
at the close of the year there remained on hand 200,000 fingerlings to 
be reared for the fall distribution. 

In January 304,000 eyed brook-trout eggs were received from one 
of the commercial hatcheries at Plymouth, Mass., in good condition 
and hatched out well. Owing to an unusual period of muddy water 
during the hatching stage, there was a loss of 18,000 alevins, caused by 
smothering, and the mortality among the young fish during the sac 
stage was considerable, presumably from the same cause. The fry 
began feeding when about four weeks old and have grown rapidly. 
At the close of the year there were 105,000 fingerling fish on hand, the 
largest weighing 134 ounces to the thousand. The brook and rainbow 
trout fry were fed on canned herring roe for the first six weeks, when 
the food was gradually changed to a mixed diet of liver and mush. 

Early in the spring the brood stock, consisting of 53 large-mouthed 

and 11 small-mouthed black bass, were transferred to the breeding 
ponds. Large beds of creek gravel were provided for their nests, 
and a light paling fence was built around the nesting-ground to keep 
the brood fish within its limits. The fish commenced nesting early in 
May, and by the middle of the month several large schools of young 
were observed. When the fish were from one-half to five-eighths of 
an inch in length, which is about the time of the breaking up of the 
schools, a few thousand were netted from the ponds and placed in 
rearing-troughs for the purpose of making some experiments in arti- 
ficial. feeding. These fish were first given minute insects collected 
from the warm, shallow parts of the pond. Only enough of this 
natural food was given to keep them alive, and while their appetites 
were only partly satisfied in this way, prepared artificial food was 
offered them. Ground fish, crawfish, beef heart, and herring roe 
were all tried, but the experiment was not sufficiently successful to 

warrant continuing it for more than a few days. If crawfish could 
have been secured in suflicient quantities, it is believed that better 
results would have followed, as the fish preferred it to the other food. 
As soon as it became evident that the experiment would not be suc- 
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cessful the fish were released in rearing-ponds, together with several 
thousand more which had been captured from time to time. 

About two weeks later, when the fish were nearly an inch in length, 

the experiment was repeated by transferring 1,500 bass from the ponds 
toa trough. This time the fish were easily trained to take artificial 
food. They were first given chopped or ground fish, and afterwards 
prepared beef heart. After the first two or three days they devoured 
this food ravenously until about the tenth day, at which time they 
began to die, and although eating well and apparently in the best of 
health, the death rate steadily increased from day to day, until the 
loss reached over 100 per day. On the fourteenth day the remaining 
fish in the trough, about 900, were released in the rearing-ponds. The 
cause of the mortality is not known, but sufficient success followed the 
feeding of artificial food to warrant taking up the experiments another 
season, in the hope that the cause of the mortality would be ascertained. 

The brood stock of rock bass were transferred to their summer 
ponds about the middle af April, and nesting began the latter part of 
the same month. By the middle of May the ponds were well stocked 
with young fish, and at the close of the year there is every prospect of 
a large crop. 

The following improvements at the station were made during the 
fiscal year: The superintendent’s residence was painted, a water tank 
for supplying the transportation cars with water at the railway siding 
was erected, and pipe connections made with it and with a Rife hydraulic 
ram for supplying the tank with water. A cooling tank for mush and 
two tanks for culling fish were also constructed, besides several other 
minor improvements. 

EpENTON Sration, NortH Caro.ina (S. G. Wort, SUPERINTENDENT). 

This is one of the new stations, all constructions having been made 
since 1899. It is in first-class condition as a shad-hatching station, the 
third successive season of operations having this year been concluded. 

Within the year two tidal ponds were constructed, which will dem- 
onstrate the value of this class of ponds for producing black bass and 
crappie for stocking interior waters. The bottoms of these ponds are 
from 3 to 5 feet below the surface of Pembroke Creek, wire screens 

in the gateways permitting such change of water as the irregular wind 
tides send in or draw out. The ponds can be emptied when desired 
at the rate of 1,200 gallons per minute by means of a centrifugal 
steam pump economically operated. 

The shad-hatching season of the present year was marked by its 
short duration, being practically confined to twenty-two days between 
April 14 and May 8. Adult shad were less abundant than usual by 

one-half. It is believed by the station superintendent that this scarcity 
was caused by the destruction of the young in the prolonged and violent 
hurricane which beat directly upon the Atlantic coast August 18-21, 
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1899. The young which should have arrived at maturity and reentered 
the sounds and rivers in 1902 were then but a few inches long and were 
outside the inlets and subject to the breakers. 

The spring was very late, both air and water being far below the 
normal temperature. 

A feature unobserved before in this region was the deposition of 
egos by the shad 20 miles or more down the sound to the eastward of 
Edenton Bay. The superintendent attributes this new condition to the 
excessive rainfall of the previous year, which freshened the waters of 
Albemarle Sound throughout its length, consequently when the shad 
reached the fisheries where the spawn-takers were located they were 
largely spawned out or were carrying overripe eggs owing to low 
temperatures. <A large percentage of loss followed in the process of 
hatching the eggs. 

The whole number of eggs brought to the station was 37,987,000, 

and from these there was a production of 24,662,000 young fish, the 
liberation of which is shown in the table of distribution. 

Erwin Sratrion, TENNESSEE (ALEX. JONES, SUPERINTENDENT). 

The fingerling fish on hand at the beginning of the year were dis- 
tributed as yearlings during the fall and winter, 49,670 being supplied 
to applicants in eastern Tennessee and western North Carolina by the 
regular employees of the station. The remainder were shipped by 
the Fish Commission cars to more distant points. The total product 
of the station for the season amounted to 133,925 yearling rainbow 
trout, 12,075 yearling brook trout, 1,050 black bass. 

The brood rainbow trout began spawning on November 12 and con- 
tinued to February 7, the total collections of eggs being 329,100. There 
were also received from Wytheville Station 50,000 rainbow-trout 
eggs, and from Neosho 171,740 rainbow-trout eggs. This stock of 

eggs produced 280,000 fry. 
The purchase of 200,000 brook-trout eggs was made from a com- 

mercial hatchery in Massachusetts and produced 164,180 fry. 
The rainbow trout were transferred from the hatchery to outside 

ponds as soon as they began to feed nicely, and they grew rapidly 
with little or no mortality until the approach of warm weather in 
April. At this time they were attacked by a peculiar disease, and 
until the warm weather was over there was an unusual mortality 
among them. This disease is not fully understood, and no remedy has 
yet been found for it. The first symptoms may be described as fol- 
lows: Contraction of the stomach, general weakness, rising to the 

surface with spasmodic contortions, and inability to take food, although 
inclined to do so. Microscopical examinations failed to reveal any 
signs of affection of the stomach, throat, or gills, although the latter were 
at times greatly inflamed. The disease attacks the fish whether in the 
hatchery or outdoors, in deep or shallow ponds, and with or without 
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shade, but the trouble is most apparent during and immediately 
following very hot weather. It abates during cool days, even though 
the variation in temperature may not be more than four to six degrees. 

The young fish at this station are fed on beef liver and canned her- 
ring roe, the beef to the brook trout and the roe to the rainbow trout. 
The brook trout do not seem to be able to masticate the roe, but the 

rainbows are especially fond of it, and it has proved a very economical 
and nutritious food for them for a period of about six weeks, after 
which time it has been found best to change their food to liver. 

Predatory birds and animals are exceedingly numerous and destruc- 
tive in the summer months, and great numbers are annually destroyed. 

The following table shows the stock of fish on hand at the close of 
the year: 

Calendar year in which fish were hatched. 
Species. 

1902. 1901.) ~ 1900: 1899. 1898. 
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By an act of Congress $5,000 became available in March for the 
completion of the station, new ponds, and other improvements, and 
work was immediately commenced on the construction of three ponds 
ranging in size from 1 to 2 acres, and these have been completed. 
Another pond 1 acre in area, which had already. been partially con- 
structed, was completed. Various repairs and improvements were 
made about the station buildings, roadways were constructed from the 
hatchery to the main highway, and 50 shade trees were set out. Con- 
tracts have been made for a substantial fence around the station prop- 
erty, and at the close of the year it is in course of construction. 

Coup Sprines Station, GroraiA (J. J. STRANAHAN, SUPERINTENDENT). 

Within the year the construction work under the special appropria- 
tion was of minor importance, but with it the station was practically 
completed. ‘There was erected near the station residence a woodhouse 
16 by 20 feet, a cabin was built for one of the laborers, and three 
bridges were constructed across Cold Springs Creek. The drives, 
walks, lawns, and embankments to the ponds were graded, and the 

lawns and pond embankments seeded down. All rubbish and under- 
brush were removed, so that the station presents a neat and attractive 
appearance. The fish-cultural work was confined to the propagation 
of the large-mouthed black bass, bream, crappie, and speckled cat-fish. 

The spawning season of the black bass extended over 110 days, and 
this year the season began a full month earlier than in former years, 

notwithstanding the fact that the temperature of the water was cooler 

F. C, 1902——4 4 
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for the month preceding and during the spawning time than in any 
year since the establishment of the station. With a few exceptions 
the bass finished spawning two months earlier than usual. But few 
egos were deposited by them in any of the ponds as compared with 
former years, although the output of young fish was much greater, 
owing to improved facilities, a larger stock of brood fish, and an earlier 

distribution. 
Pond culture at this station is still in the experimental stage, as the 

conditions here are not the same as those existing at other stations. 
The chief difficulty presenting itself is that of fish food. Very little 
aquatic or plant life is found in the waters under natural conditions, 
and it is difficult to make the introduced plants thrive and thereby 
increase the amount of natural food by the development of aquatic 
life which would naturally follow. The output of black bass finger- 
lings has, however, been much greater than in previous years, and it 

is expected that the product of the station can be annually increased 
for several years to come. 

The young bass removed to the fry ponds were fed on chopped fish 
raised at the station, and no mortality resulted from what appeared to 
be convulsive fits, which caused an alarming mortality last year when 
the young fish were fed upon salt-water mullet preserved by some 
apparently injurious chemical. By careful sorting cannibalism was 
reduced to a minimum throughout the season. The product of the 
station in fingerling fish is recorded as follows: Black bass, 13,310; 
bream, 17,350; speckled cat-fish, 5,850. At the close of the year the 
stock of young fish ‘on hand available for distribution as fingerlings is 
estimated as 5,000 bream, 40,000 cat-fish, and 10,000 black bass. There 
are also on hand a few hundred calico bass. 

Put-1In Bay Srarion, Onto (S. W. DownrnG, SUPERINTENDENT). 

In addition to various minor repairs at the station the wharf was 
rebuilt to the water’s edge and covered with 2-inch oak plank; the 
channel and harbor were also improved by dredging the channel to a 
depth of 93 feet and widening it 25 feet. This enlargement gives 
ample room for the crates used for holding the white-fish penned during 
the spawning season. 

In the fall the work of collecting eggs of the white-fish was pushed 
at all the fields customarily operated from the Put-in Bay Station. On 
October 20 a crew of men was set to work at Monroe Piers, Michigan, 
and two additional rafts of 5 crates each were constructed, making a 
total of 30 crates available. On this shore the prevailing winds were 
unfavorable throughout the season, and but 6,627 fish were received 
at the crates, a few more than one-half the number penned at this 
point the previous year. Part of these were penned in October, and 
the temperature of the water during the latter part of the month was 
so high that a large number of the fish were returned to the fishermen 
before spawning commenced. Asa further result of the warm weather 
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quite a number of the females became plugged, causing the yield of 
eggs from the number of fish penned to run below the average. 

At Put-in Bay the first fish were received at the crates on October 22 
and by the 30th of October 1,403 fish had been received. Owing to the 
warm weather nearly all the fish taken at this time had to be returned 
to the fishermen, and penning was discontinued until November 5, 
when it was commenced again and continued until December 1. The 
total number collected and penned after November 5 was 5,963 fish, 
nearly one-fourth of which had been returned to the fishermen before 
the spawning season commenced. The final results of the work at this 
point, however, were very satisfactory. At the Port Clinton field 

men were set at work on November 6 and at the Kelley Island and 
North Bass fields on November 11. Although the weather was rough 
and unpleasant through the greater part of the season, there were but 
few days on which the fishermen did not visit their nets, and the num- 
ber of eggs secured was beyond all expectations, more than 100,000,000 
in excess of any previous season’s collection being taken. 

The number of eggs received from the different fields and from the 
crates was 335,860,000, as follows: 

Locality. Field. Crates. 

MOTO SMU Clie arere larctann sae el ecaiats Siwtarticre- sr mya eine aie. anise sisi dieihiewie Sremyelers cress een 6, 265, 000 52, 547, 000 
Jelgireel ETc ais eee, gk ee eee rye oe Sa Sate een 29, 998, 000 5d, 422, 000 
INONEDEB HBS Sacra eee cnc estcleciecue awe tec wet cecsne nice oeccc de slcms'snaseelc aie ATSB IG {000M a aaa = 
COTE GURUS ATG Ass aese oes Seka ae Bee tae ae riots Saris oie Soineias Oasis aeblem eis seis 422405000! | 252 dee ce « 
ROnMOMATO Mecca cece nce eect ie nei nice soe nee ein cubinc weiss ee civsiscisiows. cepiomie mc LOU 8720007 te ase Bee nem 

BING fell ee cea ne eR rE, te Sere Sr ewe TU sns 85 Aaa he lees 228,291,000 | 107,569, 000 

The increased collections were particularly noticeable at the Port 
Clinton and Kelley Island fields, the first yielding nearly twenty-five 
times as many eges as last year, and more than twice the number taken 
in any season since 1895, when 92,000,000 were secured. At the Kel- 

ley Island field the yield was more than four times greater than ever 
before, and at North Bass it was twice as large as the greatest take of 
any previous season. At Put-in Bay the yield was four times greater 
than last year. 

The first eggs were received from the fields on November 12 and 
the last December 2; the first collections from the crates arrived on 

November 13 and the last December 7. A shipment of 48,160,000 
eggs was made to the Pennsylvania fish-hatchery at Erie, Pa., and 
31,212,000 were transferred to Cape Vincent; 256,488,000 were retained 

at the station until eyed, when 8,100,000 were shipped to the New 
York Fish Commission and 1,000,000 to the Central Station at Wash- 
ington, the balance being retained for hatching. 

During the early stages of development every jar in the hatchery 
was filled, the surplus of eggs being cared for in floating boxes placed 
in the fry tanks until arrangements had been made with Col. Horace 
Park, superintendent of the Sandusky, Ohio, hatchery, for the loan 
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of 100 jars of the Chase pattern. The borrowed jars were operated 
by tapping the fry tanks and using wooden faucets, the jars standing 
upon the floor, and in this way the surplus eggs were cared for until 
the natural losses and the shipments to other stations made room for 
all the eggs in the regular batteries. 

The eggs commenced hatching on March 25 and were all out by 
April 15, the period of incubation being 128 days. Eighty-two per 
cent of the eggs retained were hatched, giving a total of 200,500,000 

fry, which were liberated in the waters of 

ii | Lake Erie. | 

il Preparations were made for the collection 

(Ze of lake-herring eggs anda force of men sent 

| i . to Ashtabula, Ohio, where large catches of 
| herring had been reported, but up to very 

late in the season very few female fish were 
| taken and none of these were spawning. On 

“a! |\ ll q 

meal TON December 6 the weather turned so cold as to 
| : make large fields of ice, and as there seemed 

to be no prospects of continuing the work 
inl | the men were ordered home and the efforts 

| DN AA to secure herring eggs were discontinued. 
ii | On April 2 men were placed in the Toledo, 

| 
i 

lt | Ohio, and Monroe, Mich., fields for the col- 
lection of pike-perch eggs, and on April 6 

| | pike-perch work was also taken up at Port 
| | Ninton, Ohio. Although the weather turned 

AW We cold, the spawn-takers were very successful 
:\ Wy in securing eggs, the total collections amount- 

ing to 437,200,000, the greatest number with 
one exception ever secured in one season at 
Put-in Bay Station. The first eggs were 
received April + and the last April 19, the 
total yield from the various fields being as 
follows: Toledo field, 246,850,000; Port 

Clinton field, 126,800,000; Monroe field, 68,550,000. 
Of these eggs 66,000,000 were shipped to State fish commissions 

and on other assignments, leaving a balance of 371,200,000 on hand to 
be hatched at the station. Of those retained 48 per cent hatched, and 
the resulting 143,000,000 fry were disposed of as shown by the tables 
of distribution. The loss on the eggs was much greater this season 
than last, being 52 per cent as against a record of 34 per cent the 
previous year. As the same spawn-takers were employed this year, 
and the methods were the same as last year, the only possible way 
to account for the greater loss is the difference in the temperature of 
air and water, the weather remaining cold and disagreeable through- 

The Downing jar. 
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out the entire period of incubation, thus causing the eggs to develop 
very slowly. Hatching began May 3 and closed on May 12. 
The superintendent was given authority to make some experiments 

with the view to making improvements in the form of hatching jar, 
having in mind convenience in manipulation and general results. 
Accordingly, a jar was designed somewhat after the pattern of the 
Chase jar, except that it has a glass instead of a metal spout and is 
made smaller at the top than at the bilge, thus concentrating the cur- 
rent of water and giving a good motion to the eggs at the top as well 
as at the bottom. The new jar was received January 18 and a poor 
lot of eggs placed in it. It was found that these eggs cleaned up 
faster in the new jar than in any of the older forms, that about a quart 
more eges could be worked in it than in either of the other jars, and 
that it required but two-thirds the volume of water required in the 
older forms. From an economic standpoint and for convenience in 
handling it is claimed by the superintendent to be far the best jar used 
at the station. 

NORTHVILLE STATION AND SuBSTATIONS IN MICHIGAN (FRANK N. Cuark, Supt.). 

In the output of eggs and fry the past year’s operations at the sta- 
tions in Michigan have been the most successful of any since the com- 
mencement of the work. There are two regular stations in the State, 
one at Northville and the other at Alpena, and in addition to these the 
hatcheries at Detroit and Sault Ste. Marie, belonging to the Michigan 
Fish Commission, have been operated the greater part of the year, 
Northville Station being the headquarters. 

At the beginning of the year there were no fish or eggs in the 
Northville hatchery, and the number of fish in the ponds was very 
small. For the first two or three months, therefore, the force were 
engaged in preparing for tlie reception of eggs, maintaining the build- 
ings, ponds, and grounds, and in construction work. 

Three old wooden ponds were torn out, and in their place two cement 
ponds 50 feet long, 8 feet wide at the surface, and 6} feet wide at bot- 
tom were constructed, the cement being 5 inches thick on the sides and 
4 inches on the bottom. These ponds are supplied with water from a 
spring under the hatchery, which flows about 135 gallons per minute, 
the temperature being 48° F. They were constructed for experimental 
work in connection with the bacterial disease that has caused great 
mortality amongst the brook trout in past years. Fish not affected 
by the disease were brought from the Au Sable River and introduced 
into the ponds. 

The experimental work is being conducted under the direction of 
Mr. M. C. Marsh, and further mention of it is contained in the report 
of the Division of Scientific Inquiry. 
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Six old ponds with plank sides were also torn out with the intention 
of replacing them with one large pond, which will cover more surface 

than the old ones. 
About October 20 preparations for the collection of lake-trout eggs 

were commenced. After the superintendent had visited various points 

with the view of establishing field stations it was decided to confine 

operations to Beaver Island and Manistique, on Lake Michigan, and 

arrangements were completed for the conduct of work after the close 

season, which began October 30, on practically the same lines as in 

previous years, the fishermen agreeing to bear all expenses of catch- 

ing the fish, and to receive the fish so caught in compensation for their 

services after the eggs had been taken by representatives of the 

Commission. 
At the Beaver Island group the tugs fished on the shoals within a 

radius of -33 miles from the harbor of St. James, which is about 36 

miles from the mainland, without telegraphic communication, and in 
rough weather without a regular boat service. The most important 
of the fishing-grounds were Boulder Reef, Skillagillee, West Shoals, 
Trout Island Reef, and The Hat, the largest number of eggs being 

obtained at Boulder Reef. All spawning fish were captured in from 

3 to 26 fathoms of water, the early run being principally in water from 
9 to 18 fathoms deep, and the last run, which were larger trout, in 
from 18 to 26 fathoms of water. The first fish were captured Novem- 
ber 3, and the last on November 30. The collections were not notably 

large until November 13, but from that time on to the close of opera- 

tions the work was highly successful, the best results being secured 

from November 18 to 26, inclusive. In all, 13,670 trout, weighing 

103,716 pounds, or an average of nearly 7? pounds each, were cap- 
tured, and from them 14,804,000 eggs were taken. 

At Manistique all eggs were taken between November 5 and 27, the 
season being a trifle later than usual owing to warm weather. At this 

point 11,937 trout, weighing 72,796 pounds, were captured, which 

produced 10,508,000 eggs. 
Of the 25,312,000 lake-trout eggs obtained at these two points 

14,304,000 were shipped to Northville. The remainder were transferred 
to the Alpena, Sault Ste. Marie, and Cape Vincent stations. After 
the eggs sent to Northville were eyed, 5,305,000 were distributed to 

various points and the hatching period of the balance extended from 

February 17 to March 25. All of the fry, with the exception of 

700,000 distributed in inland waters, were deposited in the Great 

Lakes and were in excellent condition when planted. 
Brook-trout eggs to the number of 1,074,000 were purchased from 

commercial hatcheries in Massachusetts, and in addition to these 41,807 
were taken from the adult fish in the ponds at Northville, making a 
total of 1,115,807 brook-trout eggs. Of these 1,055,000, or a little 
over 93 per cent, hatched, the first fry making their appearance on 
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January 28. The hatching season closed on March 5, and the distribu- 
tion of fry was made during Marchand April by the Fish Commission 
cars and was very successful. 
From the brood stock of Loch Leven trout 78,000 eggs were cae 

the first on October 28 and the last iDyeeomiice 12, the 117 females 
stripped averaging 667 eggs to the fish. These soe were of extra 
fine quality, and from them 75,000 fry were hatched and planted, a 
trifle over 96 per cent. They were the first eggs in the house to 
hatch, beginning January 4 and continuing until February 25. The 
distribution of the fry was made between March 12 and 18. 
From the Neosho and Manchester stations 105,012 rainbow eggs 

were received, from which 86,000 fry, or about 82 per cent, were 
hatched and planted. This low percentage was due to the fact that 
some of the eggs were not in good condition when received. The first 
eggs hatched February 19 and the last March 12, and by April 17 the 
distribution of the fry had been completed. 
From a stock of 3-year-old steelhead trout, which had been hatched 

and reared at the station, 114,600 eggs of fine quality were obtained, 
the first on March 19 and the last on April 10, the females averaging 
850 eggs each. In addition to the above 50,000 steelhead eggs were 
received on April 8 in good condition from the Clackamas, Oreg., Sta- 
tion, making a total of 164,600. They commenced hatching on April 
23 and closed on May 6, when 140,000 fry, or 85 per cent, were 
hatched and distributed shortly afterwards in good condition. 

One of the finest consignments ever received at the Northville Sta- 
tion arrived from the Bozeman, Mont., Station on May 16, the case 
containing 209,078 grayling eggs. ‘These were placed in spring water, 
and in a few days practically all hatched, and shortly afterwards the 
resultant fry were planted in excellent condition. 

At the Alpena Station hatching operations began on November 20, 
when 35,000,000 green white-fish eggs were received from the Detroit 
hatchery, aad on December 6 a second shipment of 16,000,000 arrived. 
From the 51,000,000 eggs thus received 42,500,000 fry, or nearly 84 
per cent, hatched. The eggs began hatching April 6 and finished 
April 18. The distribution of the fry was commenced April 11 and 
was completed April 22, all of the plants being made in Lake Huron, 
with the exception of 500,000, which were sent to Turtle Lake. 

In addition to the white-fish eggs sent to the Alpena Station, 3,581,000 
lake-trout eggs were transferred there from Northville and Manistique 
at various times in the course of the season, and it became necessary 
to construct additional hatching-troughs to accommodate them. In 
the month of April 2,530,000 lake-trout fry were distributed, most of 
them being planted in Lake Huron not far from the Alpena Station. 
At this point during the past fiscal year a greater number of fry, both 
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of lake trout and white-fish, have been turned out than ever before, 
the fry being of the most excellent quality. 

At the Detroit Station the work has been confined entirely to white- 
fish operations, the eggs being collected from the field stations on 

Belle Isle and Grassy Island, the former located in the Detroit River 
opposite the upper end of the city of Detroit, and the latter about 8 
miles down the river below the city. Fishing was conducted by means 
of seines, the work being done by the Wolverine Fishing Company, 
which received the fish in payment for its services after the agents of 
the Commission had taken the eggs. The fishing season extended 
from October 16 to December 3, during which time 2,875 hauls of the 
seine were made and 41,249 fish captured—an average of between 14 
and 15 per haul. Of these 2,270 were undersized and were immedi- 
ately returned to the river. The remaining 38,972 were retained in 
crates and pounds. The crates used in this work were constructed of 
slats, to allow free circulation of water, and were 12 feet long, 4 feet 

wide, and 5 feet deep. The pounds, which were irregular in size and 
shape, were made by driving boards into the bottom of the river, witha 

space between each for the free circulation of water. The best day’s 
fishing was on November 18, when 2,568 fish were caught. Of the fish 
held, 22,245 were males and 16,727 females. Of the latter, 12,529 were 
stripped, yielding 366,040,000 eggs, or an average of 29,215 per fish. 
The balance of the females were either spent, plugged, or hard when 
the season closed. 

Following is a summary of the daily take of eggs: 

Belle Isle. Grassy Island. 

Date. | Females Eggs Females Eggs Total. 
stripped.| obtained. | stripped. obtained. 

1901. 
NOW lO Sie osicce atcicinawio’ poem iian teemente 1 25, 000 al 40, 000 65, 000 

2 Bb O00 ti et eaetn sla pees 55, 000 
6 400, 000 7 400, 000 800, 000 

28 1, 520, 000 31 1,520, 000 3, 040, 000 
31 1, 440, 000 33 1, 720, 000 3, 160, 000 
42 1, 560, 000 23 1, 080, 000 2, 640, 000 
36 1, 520, 000 53 2, 600, 000 4, 120, 0U0 
85 3, 040, 000 68 2,760,000 ; 5,800, 000 

100 38, 320, 000 229 8, 680, 000 | 12, 000, 000 
55 1, 920, 000 260 9,000, 000 | 10, 920, 000 

152 5,120, 000 353 11, 840,000 | 16, 960, 000 
271 10, 000, 000 486 15, 400, 000 } 25, 400, 000 
220 7, 280, 000 354) 12,840,000 | 20, 120, 000 
554 17, 680, 000 388 11, 840,000 | 29, 520,000 
808 23, 560, 000 829 22,000,000 | 45, 560, 000 
224 6, 320, 000 652 18, 440, 000 | 24, 760, 000 
260 8, 280, 000 576 14, 000, 000 | 22, 280, 000 
143 3, 760, 000 475 12, 680,000 | 16, 440, 000 

1, 085 30, 520, 000 906 22,400,000 | 52, 920, 000 
: 300 9, 080, 000 644 16,520,000 | 25,600, 000 

Deess tlgss scence tos ccs renee Camo ae 111 3, 040, 000 211 5, 600, 000 8, 640, 000 
2 taste dw aati eeeon nein ape amebete 52 1, 120, 000 263 6, 240, 000 7, 360, 000 
Dowissteinae siaaseeen va dagheh eoeeueeee 156 4, 120, 000 200 4, 800, 000 8, 920, 000 
Aiea cate tek dae See aoe eee ee 140 3, 760, 000 88 1, 800, 000 5, 560, 000 
Diss atard daa iod Gam fic ctepcicremicseie es ee cares Ge | alate eae eae ce eee 71 1, 800, 000 1, 800, 000 
Oise cma cewitte toa Fae deena oe 183 52000008 Mae se rocke stem a's Sen 5, 200, 000 
Mcrae ww'daiy bre Guioia assis een oes nin am wie mee SOR eee eee eee ee ee 110 2, 480, 000 2, 480, 000 
DE Wenn kok Saye oe Meee se see 115 2) GAQNOOOAE eaeaeets anes etacke 2, 640, 000 

Dee ec nccchcaiche oleae < ce ewee cyan ere 58 L200, OU Nertenacatelsticens lon ucees 1, 280, 000 

TOU tN nats eae oe cease see nacelle 5,218 | 157,560, 000 7,311 | 208, 480,000 | 366, 040, G00 
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All of the eggs were forwarded to the Detroit hatchery by means 
of tug and wagon, it being necessary to hold over night those taken 
at Grassy Island, but this was done without detriment. The number 
of eggs shipped was 201,800,000, leaving 164,240,000 in the hatchery. 
As the total number hatched was 135,000,000, it would appear that the 

percentage was a little above 82, but in reality it was about 85 per 
cent when allowance is made for the fact that a part of the eggs 
shipped were eyed eggs. The season was rather earlier than usual, 
the hatching period extending from March 23 to April 16, and the 
distribution was made between March 30 and April 17 by means of a 
tug and two of the Fish Commission cars. | The cars carried 27,000,000 

fry in five loads, three of 5,000,000 each to Charlevoix and two of 
6,000,000 each to Mackinac City, for planting in Lake Michigan. The 
balance were deposited in the Detroit River and Lake St. Clair. 

Not only did the number of white-fish greatly exceed that of any 
previous year, but the quality of the fry also greatly surpassed that of 
any of the earlier efforts. This may have been due in part to the 
favorable weather conditions, improved facilities, and expert manipu- 
lation, but undoubtedly credit should be given to the liberal plants 
made in the past in the Great Lakes. 

To relieve the overcrowded condition of the Northville and Detroit 
stations, and also to comply with the Milliken act of the State legisla- 
ture, which provides that the fry from 75 per cent of the eggs col- 
lected shall be deposited in State waters, the Sault Ste. Marie hatchery 
was used, and from the 16th to the 23d of November 5,000,000 lake- 
trout eggs were sent there from Manistique. Of the 3,700,000 fry 
which hatched from these eggs, 1,000,000 were turned over to the 

Michigan Fish Commission and 2,700,000 distributed. The eggs 
began hatching April 20 and it was not until May 10 that all had 
hatched, the cold weather greatly retarding development, although 
it apparently made the fry extremely hardy. The first plant was 
made on May 19, and the last of the fry were liberated May 31, the 

work being done by messenger and tug. 
A shipment of 30,000,000 white-fish eggs was received at the Sault 

Ste. Marie Station from Detroit on November 29th, 6,080,000 on Decem- 

ber 28, and 10,000,000 on February 25, or a total of 46,080,000. The 

first shipment was made when the eggs were green and the last two 
shipments after the eggs were eyed. The product of the eggs resulted 
in 40,000,000 fry, or about 86 per cent, the first hatching on April 10 
and the last on April 29. With the exception of 2,000,000, which 
were shipped by baggage car to Manistique, the distributions were all 
made by boat. The first plant was made on April 15, and the work 
of distribution was completed on May 1. A large proportion of the 
fry were planted in Lake Superior near Whitefish Point and in Lake 
Huron off Detour. 
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The Commission is indebted to A. Booth & Co. for the free trans- 

portation of fry to Whitefish Point, Lake Superior. 
The following table shows the number of eggs collected, number of 

eyed eggs shipped, and fry distributed: 

oe AeA Eggs Eggs Fry 
ppeces collected. | shipped. | distributed. 

Vi ontros il (RSS ae amoree core ec orca Qt mcncinconsoaacatoocsseces> | 366, 040, 000 104, 720, 000 217, 500, 000 
Dake trout. ko sc cen cssasd oak oop once eeee sera seee eee 25, 312, 000 | 8, 128, 000 13, 255, 000 
Brook trout <<< oc cocd- cece cic calsiees ses s epmatsrasinpiessise areata ates LOSS 2600 ee cece Bese 1, 055, 000 
Steelhead trout 622525. e hee ea re an cletel 164600" | cs osc ct eek 140, 000 
REINDOW CLOW 3, scemest ome eis eee eee cece ce een TOD NOM, | eecee eee ee 86, 000 
OCH WeVeM POU soceacectce Sears teem tae eialeiettolaan see eee CU UN RRs noo mean 75, 000 
(Crenyditels O68 s a5 aba sanncona do ono scacanoasecossesocae se roue 209078. sen os aeeree 200, 000 

Motels aocsrce ees ee EE eee eee ae 393, 042,950 | 112,848,000 | 232, 311, 000 

Duturea Station, Minnesora (S. P. Wires, SUPERINTENDENT). 

During the year a concrete sidewalk was constructed along two sides 
of the station grounds abutting the highway, and extensive improve- 
ments were made on the hatchery building, gravity flume, and steam 
plant. A large number of shade trees were also set out. 

Of the 34,290 young steelhead trout on hand at the beginning of the 
year 30,000 survived and were distributed.as fingerlings. 

In August and September arrangements were made for the collection 
of lake-trout eggs at the usual points on Lake Superior, namely, at 
Grand Portage, Minn.; Port Arthur and Rossport, Ontario; Isle 
Royale, Manitou Island, Keystone, Ontonagon, and Marquette, Mich. 
The spawning season opened September 15 and closed October 31, 
resulting in a total collection of 15,771,000 eggs. Of these 8,771,000 
ereen eges were transferred to Cape Vincent, and 25,000 to the Pan- 
American Exposition, at Buffalo. Subsequent shipments of eyed 
egos were also made to the number of 2,325,000. 

The following table shows the number of eggs of various species 

received from other stations of the Commission and the disposition of 

same: 

reap aes 
ay Sh ie jceivedfrom Eggs Eggs Fry Fingerlings 
ppecies: other collected. | shipped. distributed.|distributed. 

stations. 

Winite-fish joe <i Scape thre cece ete lterelrce 86/000 000)|2. bites tans de mcmesciee 9) OU, OUU Nl Seene ements 
Pi OUirOUts : bcics cies wean ee bine cee creel | eee etarars | 15,771,000) | (6)1215'000;| 7,200,000) Soo Co oeecs 
Girarplinips ee Seek oe es eens ae Mere 900: 000. |e Doe ese]. doa sce 1995000) as 2m aera 
IBTOOMKSLLOWU. 5 occas see oocsy enen nee weeeete 100% O00ul Sst ce ts. mer enema 99: 230i]. a cceceee 
Steelhead troute:. 5.5505 .cesss eee neeee TOQMO00U Ss sos Ftac eel Goecdeee tes 96, 900 30, 000 
Rainbow trout, <..--coesacs sccm rannaecne: GR) Ui ese eee cee Boremseeneee 32:(000; |i =. -2eeceeee 

MOU: So eicnido cnc nnn canta saeeee sees | 36,450,000 | 15,771,000 | 6,121,000 | 37,370, 130 30, 000 
| 

All eggs and fry were handled throughout the season with very light 
losses, and the fry resulting from the eggs received from other stations, 
and also the lake trout carried through the season, were all distributed 
in good condition in April, May, and June. 
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Quincy Sration, Iuurnors (S. P. BARTLETT, SUPERINTENDENT). 

Throughout the navigable portion of the Lllinois River, or about 
250 miles, the banks in most places are low and any considerable rise 
of water overflows them, producing ponds and lakes varying in width 
from a few feet to 8 or 10 miles, in which the native fishes find 

desirable spawning-grounds. With the receding waters many of .the 
adult fish and millions of fry become landlocked. Here they grow 
rapidly until, with the contraction of the water areas and the increas- 
ing demands for food, the waters become overstocked and the fish die 
in countless thousands from starvation or perish by the drying up 
of the ponds during the season of summer drought, when the temper- 
ature of both air and water become abnormally high. The work of 
the Quincy Station consists in the collection of the fishes from these 
overflowed ponds and lakes and the return of them to the Illinois 
River, or their distribution to applicants throughout the country. 

At the beginning of the year there were large numbers of fish in the 
ponds and the best of prospects for a good collection. The weather 
was hot, causing the moss to grow rapidly, but the evaporation was 
correspondingly great, so that little difficulty was experienced in clean- 
ing out the moss to facilitate the use of small-meshed seines. The 
work of collecting continued good until July 22, when the water in 
the lakes and ponds, which were 10 to 12 inches deep, showed a tem- 
perature of 120 degrees, and the fish, large and small, came to the 
surface dead. Up to this time operations had been confined mostly to 
one lake, although the moss had been removed from others preparatory 
to working them. After July 22 operations were necessarily confined 
to the seining of the deeper ponds, but as the moss could not be 
removed the results were not so satisfactory as when collecting 
from the shallower waters. Operations extended over the entire 
navigable portion of the Illinois River. Great care was exercised in 
handling the fish on account of the usual high temperature of the 
water and the distance the fish must be carried from the river to the 
large towing live-boxes. 

It is necessary to observe caution in rounding a haul to land the 
seine, because if the seine is hauled in rapidly to the shore the flounder- 
ing of the larger fishes and the rolling of the moss will cause great 
injury to the fingerlings. Where possible the seine is brought 
together in deep water and a few feet at a time worked over, the fish 
being carefully placed in tubs and from them into the smaller live- 
boxes until ready to haul over to the river, where they are placed in the 
large live towing-cars. They are then taken to the pumping station, 
placed in tubs until the temperature is gradually reduced, after which 
they are put in the retaining-troughs and held until the following day. 
Those showing signs of injury are removed and those selected for dis- 
tribution are placed in the retaining-ponds. arly in the season it is 
difficult to induce the very small fry to take food, but as they grow 
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older little trouble is experienced in that respect. Fish that have been 
kept a week or more in the retaining-ponds are in prime condition to 
bear transportation, but if sent to the distribution cars direct from the 
field where collected great mortality results. 

The season of 1901 was an unusually disastrous one, all kinds of 
fishes perishing in the shallow overflowed ponds, owing to the high 
temperature, when in ordinary seasons they live and flounder around 
until all the water is gone and they are absolutely left on the bare 
mud. The total distributions of fish thus collected for the year were 
as follows: Black bass fingerlings, 50,900; adult black bass, 600; adult 

crappie, 2,170; adult warmouth bass, 100; adult sun-fish, 300; also 
158 adult assorted fish. 

At the close of the year the water in the river was 134 feet higher 
than the normal level, and too high throughout the month of June for 
the collecting of fish. 

MANCHESTER Srartron, Iowa (R. 8. Jounson, SUPERINTENDENT). 

During the year various improvements and repairs were made to 
the buildings, grounds, and waterways, the most important being the 
construction of three new ponds. These ponds were 15 feet wide at 
the top by 10 feet wide at the bottom, and 291 feet, 254 feet, and 140 

feet in length, respectively. 
Congress having made a special appropriation of $5,000 therefor, 

w stern-wheel steamboat was constructed by Kahlke Brothers, of 
Rock Island, Ill., under the supervision of the superintendent. Other 
particulars in regard to this boat will be found elsewhere. On the 
morning of May 18 a violent rainstorm and cloud-burst broke over the 
station, flooding the southeast section of the reservation, destroying 
the wagon bridge and road from the main-entrance gate, and doing 
much other damage to the grounds. The upper spring reservoir was 
completely choked with mud, cutting off the water supply temporarily 
from the hatchery building and ponds. This resulted in the loss of 
about 75,000 of the 328,000 fry which were being held in the hatchery 
troughs. The property damage resulting from the flood was repaired 
by the station employees, assisted by temporary labor. 

The output of fish and eggs during the year has been most gratify- 
ing, exceeding the work of all previous years. 

The 60,000 brook-trout fry on hand at the opening of the year were 
reared to the fingerling stage, and in the fall 49,200 were distributed, 
2,275 being held for brood stock. The loss incurred in rearing 
amounted to 8,525. The brood stock of brook trout, consisting of 
1,209 two and three year old fish, were kept in one of the stock ponds 
in an apparently healthy condition until October, when they were 
transferred to the 80-foot ponds with plank sides, in readiness for the 
spawning season. Soon after the transfer was made the same pecuiiar 
disease which has attacked the brook trout at this station for the past 
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four years caused a heavy mortality. Efforts were made to check the 
disease, but without success, until the fish were again transferred to 
the earth ponds. Experiments conducted at this station prove that 
it is impossible to hold adult brook trout in the 80-foot wood-lined 
ponds, while there seems to be no difficulty in holding the same fish 
in the larger ponds with natural earth embankments. 
From 257 ripe female brook trout 214,000 eggs were secured, or an 

average of 833 per fish. Of this lot of eggs 50,000 were shipped to 
applicants and 100,000 were hatched, but the fry were a very inferior 
lot and only 65,000 were distributed. The poor quality of the fry is 
attributed to the diseased condition of the parent fish. From the 
Spearfish and Leadville stations 250,000 brook-trout eggs were 
received, and 285,000 fry were hatched from the eggs received from 
all sources. Of these, 189,000 were distributed during the spring and 
96,000 were held for fall distribution. 

The 75,000 rainbow-trout fry on hand July 1 were carried until fall, 

when 69,000 were distributed and 3,000 held for brood stock. The 
spawning season of the rainbow trout extended from December 10 to 

~ March 21. The brood stock of rainbows consisted of 3,980 three and 

five year old fish, which were in excellent condition, having been held 
in the large stock ponds the greater part of the year. Out of this lot 
1,296 ripe females yielded 1,247,400 eggs, or an average of 963 per 
fish. Of the total number of eggs secured 1,007,190, or 80 per cent, 
were eyed. Of this number 525,000 were shipped on assignment and 
482,190 hatched. Of the fry thus obtained, 241,000 were distributed 
and 128,000 are being held for the fall distribution. 

At the beginning of the year there were on hand 10 adult Loch Leven 
trout. During the month of November 8 ripe females produced 8,000 
eggs. From this lot of eggs 6,000 fry were hatched, 3,500 of which 
are on hand at the close of the year. 

There were also received from other stations in good condition 
10,000 quinnat-salmon eggs, 10,000 landlocked-salmon eggs, 50,000 
lake-trout eggs, 50,000 steelhead-trout egos, and 100,000 grayling eggs, 
which produced strong, healthy fry, and these fry were distributed 
on assignments. 

The food used for the brook and rainbow trout fry that were reared 
to fingerlings consisted of beef livers and mill shorts, boiled in vary- 
ing proportions, according to the age of the fish. Live food collected 
from streams in the vicinity of the station was also used to some extent. 
During the month of September the rock-bass ponds were drawn, 

and the young fish, numbering 14,450, were transferred to troughs in 
the hatchery, where they were held without loss until distributed. 
The stock of adult rock bass on hand at the beginning of the year num- 
bered 235, but this number was increased by the addition of 45 adults 
collected from streams near the station. These fish were seen spawn- 
ing in May, and the first fry were discovered on June 20. The indica- 

tions are that the crop of young from this brood stock will be large. 
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The work of fitting up the Bellevue collecting station and over- 
hauling the equipment preparatory to the season’s work was begun 
May 27 and completed June 15. Active fishing operations commenced 
on July 1, under the direction of Mr. H. Crasser, assisted by the launch 
Water Witch and a temporary crew of six men. Fishing continued 
until October 12, an extra launch and an additional crew of five men 
being employed during the month of August. Asa result of this work 
100,976 black bass, 24,680 crappie, 16,820 cat-fish, 1,700 perch, 4,340 

sun-fish, 600 bream, 305 pickerel, 75 pike perch, and 26 carp were 
collected in the lakes and bayous formed by the overflows of the Mis- 
sissippi River. These fish were distributed by means of the U.S. Fish 
Commission cars to various applicants and planted in public waters 
throughout the United States. 

While making the collections of young black bass and crappie large 
numbers of the more common varieties of fish were seined from the 
warm shallow lakes and liberated in the Mississippi River between 
Dubuque, Iowa, and Savanna, Ill. On account of the large number 
of fish handled and the necessity of transferring them quickly, it 
was not practicable to count them, but it is estimated that there were 
transferred in this way 5,000 black bass, 700,000 crappie, 600,000 sun- 
fish, 500 pickerel, 48,500 cat-fish, 35,000 carp, 500 pike, and 200,000 
buffalo, a total of 1,584,500. This is regarded as a conservative esti- 

mate, and it is believed to fall short of the actual number transferred. 
The fish on hand at the close of the year were as follows: 

Calendar year in which fish were hatched. 

Species. ee 
1901. 1900. 1899. 1898. 1897. 

BOOK MOU US ahs cieisia bs wo ce cee ce ebsites an niaeeeneees 56, 000 BD QID slowed scnemellbeaosee es 110 
Rein DOW tWOULsss cscs cose sccep cr cee se cere rene ene 128, 000 OSD All ner osere arg el| eset 2,975 
BOGHULEY CM! TOW sisnce t sceeeac aces eee ene ent 3, 500 300}. 5.82 22.3. |J5iise See 4 
Qumnat salmon css seeeee eee eee fC Fo eee 5 B00" te eer eal cae secede leeeccs Sele Seceeeeee 
Gravylin gee. «2c c2csesa dene eas tease woe a sae eee 25 (O00a| esse ca lSsc2 ce ober [esa 94 
J24 ofl al 02): ee Se Oates Bancn eens a spodgqtoo Pea loon cdlbssSscosee 220 
hand locked: Salmon’ 2a. ne seo sseacea cass eoee eee 626009 Seer s |S eee ee EERE. ee |e eee 
Le ROH hee Ramee qe gee oonecombacche=a5Ioseseascsee OO ee ae 2 suiece tet ae clo aie [smite an ce | sie aera 
Steelhead trout..6..c cde 5h tee tetcc teh ei cecteeee AD OOO Aeon mee eee eee eee 

Total se bet od eat ice et Ate shot ds sect 278, 100 D blOs ects seeaelccmemctee ss 3, 408 

San Marcos Sration, Texas (J. L. Leary, SUPERINTENDENT). 

An appropriation of $8,000 for enlarging and improving the station 
having been secured, two tracts of land (one cutting into the south- 
west corner of the grounds and the other extending about 300 feet 
along the river front) were purchased at an expenditure of $3,200. 
This property rounds out and adds greatly to the appearance of the 
station and makes it possible to conduct operations on a much larger 

scale. 
Four ponds, covering about 3 acres, were constructed at an expense 

of $2,252, and a pumping plant of 1,000 gallons capacity was installed. 
The latter consists of a 10-horsepower gasoline engine of the Spring- 
field type and a No, 6 centrifugal pump, with 6-inch suction and 
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8-inch discharge. The entire cost of installing it, including the con- 

struction of a substantial engine-house and pump-pit, amounted to 
$1,125. While in operation the pump requires very little attention, 
and the cost of running it for a period of 8 hours is only $1.40. The 
plant has already proved invaluable, the station having been entirely 
dependent upon it at one period during the severe drought which has 
continued almost without intermission for two years. A building on 
one of the acquired pieces of land was removed to the southwest end 
of the reservation and fitted up as a residence for the foreman. Wire 
fencing was constructed around the orchard and superintendent’s 
dwelling and a large number of shade trees set out. 

The four new breeding-ponds for the large-mouthed black bass 
necessitated the collection of additional brood fish from the San Marcos 
River, the stock being increased during the winter to 360, not includ- 
ing 90 eighteen-months-old fish which have been reared under domes- 
tication. The spawning season of the black bass began over a week 
later than in past seasons, not a nest being observed until February 18, 
whereas the first nesting has usually occurred from February 8 to 10. 

The first fry made their appearance on March 10, but the weather at 
this time was very cold, the water temperature being 58°, and nearly 
all of this school died. During the year 103,580 large-mouthed black 
bass were transferred from the breeding-ponds and 81,260 distributed. 

The 70 adult crappie on hand were placed in a breeding-pond pre- 
pared for them, together with the necessary number of carp for keep- 
ing the water roily. During the year 6,490 were removed from the 
ponds and 4,455 distributed. This fish is considered as invaluable for 

the muddy lakes and streams of Texas, being a prolific breeder, rapid 

in growth, and a fine table fish. Its propagation has hardly advanced 
beyond the experimental stage, however. The breeding season opens 
in March, continues well into the summer, and young fish have fre- 
quently been observed spawning during the fall months. 

Early in the spring 38 bream were placed in one of the breeding- 
ponds and commenced nesting late in April. The spawning season of 
this species extends through the summer into early fall. During the 
year 3,410 young fish were taken from the pond and 2,830 distributed. 

The rock bass is the most desirable pond fish cultivated at the station 
for ponds of an acre or less in area. These fish begin to spawn early 
in March and the spawning season continues until July. During the 
year 9,360 were transferred from the ponds and 4,555 distributed. 
The brood stock on hand at the close of the year consisted of 5 adult 
fish brought from Neosho in the winter of 1898 and 25 two-year-old 
fish. These were placed in two ponds previous to the spawning season 
and from them a good crop of young fish is expected for distribution 
the coming season. 

Of the 10 calico bass received from Neosho in the winter of 1898, 6 
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remain, and these, with 17 two-year-old fish, were placed in two ponds 
previous to the spawning season, which began March 10. The product 
from this brood stock during the year amounted to 1,450 young fish. 

At the close of the year the ponds had not been drawn, but the young 
fish seen in them appeared to be about one-third larger than rock bass 
of the same age. 

The question of fish food is an important one in the conduct of a 
pond station. As most of the streams in the vicinity from which sup- 
plies of food have been obtained in previous years had dried up, it was 
difficult to secure natural food in abundance and cannibalism among 
the young was much more prevalent as a result. Carp and mud shad 
have been propagated for a supply of fish food. The carp are placed 
in the ponds with the bass, where the young make excellent food for 
the fry. River shrimp have been planted in the ponds in large num- 
bers, but as they have no protection are soon devoured. They make 
very excellent food for all kinds of fry in the ponds. Crawfish, also 
a valuable food supply, have been scarcer than for the past four years. 
Bullfrogs breed in the ponds, but were not so plentiful as in former 

seasons. Their young make fine food for the adult bass. 
Blind cave salamanders and shrimp continued to come up with the 

waters of the artesian well. 
It becomes necessary in the protection of the fish to kill many wild 

ducks, other water fowl, and snakes, as they are very destructive to 

the young fish. 
With very few exceptions the railroads of the State have given free 

transportation for messengers with cans of fish and messengers return- 
ing with empty cans, thus contributing very largely to the success of 
the station. 

NerosHo Sration, Mrssourr (H. D. DEAN, SUPERINTENDENT). 

The construction work begun last year was continued throughout 
the year. The hatchery was reconstructed and changed from a low 
one-story to a two-story building, the office was enlarged, and a hot- 
water furnace was installed for heating the building. The hatching- 
room is now 28 by 36 feet, with space for 20 hatching-troughs and 
a capacity for 1,000,000 trout eggs. A room of the same size on the 
second floor is used for storage and workshop. Some necessary 
repairs were made on the residence and a new pond, 12,000 square 
feet in area, was constructed. Two of the old ponds were enlarged, 
deepened, and repiled with 14-inch cypress, and a drainage sewer 800 
feet in length was constructed. Over 200 feet of retaining wall and 
gutter were constructed to protect the embankments on the north side 
of the station property, a cement concrete walk was built from the 
hatchery to connect with the walk on the south side of the driveway, 
and considerable grading was done around the ponds and grounds. 
This construction interfered somewhat with fish-cultural work, as some 

of the ponds were undergoing repairs during the spawning season, 
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Of the 51,500 young rainbow trout on hand at the beginning of the 
year 44,088 were distributed in the fall and 2,000 were held for rear- 
ing. The adult rainbow trout were placed in the rearing-ponds early 
in December, and from them 487,011 eyed eggs were obtained. Of 
these, 91,296 eyed eggs were the product of 376 two-year-old female 

trout, being 634 per cent of the total number of green eggs taken from 
these young fish, and a much better percentage than usual for fish of 
thisage. Of the eggs thus obtained 304,415 were shipped on assign- 
ment, 25,000 were distributed as fry when 3 months old, and 77,000 

remained on hand at the close of the year. 

Shipments of eggs from other stations to be hatched and the prod- 
uct reared for the aquarium: at the Louisiana Purchase Exposition 
were received as follows: Quinnat salmon eggs, 10,000, which were 
hatched, and the product at the close of the year amounted to 6,900 
young fish; landlocked salmon, 5,000, which nearly all died in hatching, 

only about 200 remaining at the close of the year; steelhead, 10,000, 
which hatched well and grew nicely, the product on hand at the close 
‘of the year being 6,400; grayling, 25,000, large numbers of which 
died in process of hatching, though 8,000 remained at the close of the 
year and were in fine condition. | 

In addition to the propagation of the Sa/monidx above referred to, 
the various fishes propagated in ponds were handled at the station, and 
while the work during the year was not entirely successful, 32,965 
yearlings were distributed, as follows: 18,400 rock bass, 3,251 straw- 

berry bass, 9,514 black bass, and 1,800 sun-fish. 

LEADVILLE Station, Cotorapo (KE. A. TuLIAN, SUPERINTENDENT). 

At the beginning of the year there were on hand 260,800 brook-trout 
fingerlings, of which 30,000 were planted during the month of July, 
9,000 in August, 53,000 in September, and 35,500 in October, the losses 
during this time amounting to about 51 per cent. 

The usual arrangements were made for the collection of brook-trout 
egos in the fall from lakes belonging to private individuals, and the 
results of the work are embodied in the following statement: 

Percent- om a = 20l- = 4 22s 
Source of supply. Spawning season. | mee ee ae h ae Al 3 ede 

EVMOMOLOOG SIE claisicjeis'alclels o(cisininicinss c'sree Oct. 3 to Dec. 6 235, 300 Be (Se ae ae 162, 540 
Wmevarbakesssceeee. cee cities. tee Oct. 23 to Nov. 27 261, 700 13.5 226:b00'4| 325 PSS se 
DBMUENESPONGS =n. oe oul- Soc sac Se cic ss oe Oct.21 to Dec. 5 197, 300 12.3 128" SO0Ou Se sas meniee 
Welling fonuliakes ..tseeas was soecaties Noy. 1 to Nov. 28 | 1,303, 400 15.9 944, 200 153, 400 
OUM PAS POUUS oer aeeisiniacieie)see'steeaieies,ar Oct.19 to Nov. 28 | 1,013, 700 21.9 680, 800 111, 700 
Muserove’s ponds): 2 sae.e.2.. 00055505 Oct. 14 to Nov. 26 569, 300 22.8 257, 100 183, 200 
WELKVS PONS 2.2 sce so mnce esas siale on Oct. 28 to Dec. 7 225, 300 19.2 182) OOOH emer == 
BRC LAKOe Sei Chie lees Sones cealoeiae Oct. 28 to Nov. 2| 448, 800 9 378, 700 25, 000 

PRO tel apa Se ene Sees 2 PD lessens ee D2 859 4, 249, 800 20.7 | 2,797,600 635, 840 

Reference was made in last year’s report to the improvement in the 
percentage of eggs which produced fry owing to the fact that the 
practice of stripping young fish had been discontinued. This year the 

F. C. 1902——5 
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lines were drawn somewhat closer, and when in doubt as to whether a 

fish was spawning for the first time or not it was put aside without 
taking the eggs. Asa result the loss on each lot of eggs was from 20 
to 50 per cent less than on lots taken from the same places last year. 
Undoubtedly a very much larger percentage of eggs would produce 
strong, healthy fry were it possible to secure the eggs from wild fish 
without confining them for a considerable period, during which time 
it is necessary to handle them over and over again; but the conditions 
under which the collection of eggs is made in Colorado are such that 
there is no other practicable way, and most of the wild fish must be 
caught early in the season and penned until ripe. 

After the eggs were eyed 675,000 were shipped on assignments, and 
in every instance the assignments reached their destination in good 
condition. One case of 25,000 eggs was sent to Tokyo, Japan, with a 
loss of 12 per cent en route and a subsequent loss of 2,000 during the 
period of incubation. 

Although the total number of eggs taken was somewhat less than 
the number taken last year, the percentage of fry hatched was greater 
than last year, and the number of fish available for distribution propor- 
tionally greater. On May 20, when all the brook-trout eggs had been 
hatched, there were on hand 2,664,446 fry, of which 1,087,115 belonged 
to the Commission and 1,577,325 to the parties who had furnished 
the eggs. Between this time and the end of the fiscal year there was 
a loss of 6$ per cent of the fry belonging to the Commission; 745,000 
were planted, and there remained on hand 271,000. 

Of the 68 adult Loch Leven trout on hand at the beginning of the 
year 33 died, and during the months of November and December 
30,600 eggs were obtained from the remainder, from which 18,500 
fry were hatched; 3,000 of the fry were distributed in June, and the 

balance on hand at the close of the year amounted to 2,450. The 
eggs were of inferior quality, as the parent fish were past their prime. 
The introduction of the Loch Leven trout has not proved very suc- 
cessful, and its propagation will be discontinued. 

Of 1,525 two-year-old rainbow trout on hand July 1, 1901, 675 died 
and 200 were shipped on assignment, leaving 650 on hand at the close 
of the year. There were also 6,790 fry in the rearing-ponds, of which 
5,000 were shipped and 1,790 died. During the months of February 
and March, 109,800 eges were collected from Ridgway’s ponds, 50,000 
were acquired from the station at Manchester, Iowa, and 100,000 
were purchased from J. P. Morrill, Verdi, Nev. These eggs produced 
227,075 fry, of which 160,000 were distributed during the month of 

June, 41,550 were returned to the owner of the ponds, the balance 
being lost. 

In February 25,000 lake-trout eggs were received from the Duluth 
Station, and hatched witha loss of 900. The fry from these eggs did 
not do well, 16,600 of the young dying before the close of the year. 

Out of 76 three-year-old grayling in stock at the beginning of the 
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year, only 15 remained at the close of the year. The domestication 
of the grayling has not proved a success, the few fish on hand hay- 
ing been carried for experimental purposes. On the 21st of May 
131,200 eyed grayling eggs were received from the Bozeman Station, 
120,000 of which hatched, and during the month of June a distribu- 
tion of 100,000 fry was made in Colorado waters. 

On the 23d of May 35,000 steelhead eggs were received from the 
collecting station at Medford, Ore., from which 34,090 fry were hatched, 

and 33,900 healthy and rapidly growing fish remained on hand at the 
end of the year. 
On the 26th of February 10,000 landlocked-salmon eggs were received 

from Craig Brook Station, from which 9,800 fry hatched, and at the 

close of the year 9,450 remained on hand. 
At the beginning of the year there were on the hatching-trays 

1,317,800 black-spotted trout eggs, to which may be added the collec- 
tions during the month of July, amounting to 863,900. Of the 
2,181,700 collected, 175,000 eyed eggs were shipped elsewhere and the 
balance hatched, with a loss of 17.6 per cent. The distribution of 
these fish was made during the fall, when 847,000 were planted for the 
Commission and 560,000 for the owner of Grand Mesa Lakes, the point 
of collection. During the month of June, 3,016,700 eggs were collected 
at Grand Mesa Lakes, and the loss to June 30 was 106,000, or 34 per 

cent, leaving on hand at the close of the year 2,910,700. 

For two months during August, September, and October the super- 
intendent was detailed to collect statistics and methods of the fisheries 
in Utah and Colorado. During this time the station was in charge of 
W. K. Hancock, fish-culturist. 

No material improvements were made at the station during the year 
in the way of new constructions, although, so far as the funds would 
permit, the property was kept in good repair. A new tin roof was 
laid on the kitchen, coal-shed, and storeroom of the messhouse. <A 
small room was built in the workshop, with an inside lining of tin, in 
which to store seines and nets. The grounds were inclosed by a Page 
woven-wire fence along the south side and the greater part of the 
west side, and the balance of the west side was inclosed with a barbed- 
wire fence. 

The stock of fish on hand at the close of the year is shown by the 
following table: 

Calendar year in which fish were hatched. 

Species. ne Se eS a 
1902. 1901. 1900. 1899. | 1898. 
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SPEARFISH Sration, SourH Daxora (D. C. BoorH, SUPERINTENDENT). 

During the year the station grounds were materially improved by 
the construction of a stone bulkhead 82 feet long, 4 feet wide, and 6 
feet high across the canyon outlet, and a channel, in places 6 feet deep 
and 8 feet wide, was cut through the upper grounds to connect with 
the storm channel constructed last year. Although still incomplete, 
the channel is sufficiently large to care for sudden accumulations of 
water from the canyon during ordinary rains, and has during the past 
year carried off the surface water, thus preventing the pollution of 
the water supply to the hatchery, and as a consequence the percent- 
age of eggs hatched was higher than heretofore. During the summer 
much trouble was experienced owing to a decrease in the volume of 
the spring-water supply, which is the main source of supply for the 
hatchery and ponds. From time to time, as the regular force could 
be spared from the fish-cultural work, and with some temporary 
assistance, the sources of the springs rising on the reservation in the 
‘anyon were developed with gratifying results, and it is believed that 
by continuing this work the present volume of water can be doubled. 
A driveway was laid to grade through the station grounds, and, 

together with other completed portions of the grounds, sown to grass. 
Shrubs of various kinds were planted, and 47 shade trees were set out. 

The fish on hand at the beginning of the year in course of rearing 
were distributed as fingerlings and yearlings during the summer and 
fall, with the exception of a lot of rainbows which were retained to 
rear for a brood stock. The output amounted to 73,500 brook trout, 
5,000 Loch Leven trout, and 10,000 rainbow trout. 

On the Ist of July there were on hand 1,200,000 black-spotted trout 
egos at the collecting station in the Yellowstone Park. As soon as 
the eggs were properly eyed they were packed in refrigerator cases in 
lots of about 250,000 each and transported 74 miles by wagon to Cin- 
nabar, Mont.., thence by rail to Spearfish, where they were hatched, and 
during the fall and winter 382,000 fry were distributed to applicants 
or planted in the waters of the Black Hills. The substation in the 
Yellowstone National Park was again opened in the early part of June, 
5 men being detailed for the collection of eggs at that point. At the 
close of the year there were in the troughs 1,934,000 eggs. 

During the fall the brood stock of brook trout at the station was 
largely increased by seining the creeks in the vicinity of the station, 
and resulted in a larger collection of eggs from this source than in 
previous years. During the early fall arrangements were made with 
persons in the vicinity of the station who had a supply of stock fish 
to collect and hatch the eggs at the station on shares. The first eggs 
were taken October 26 and the spawning season continued until Janu- 
ary 14, when the last eggs were taken from the brood fish at the sta- 
tion. The total number of brook-trout eggs collected from all sources 
amounted to 1,065,000, of which 112,000 green eggs were given to the 
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owners of stock fish, 113,477 were lost during incubation, 355,000 eyed 
eggs were shipped to other stations, and the balance produced 496,523 
fry. Of the fry, 50,023 were lost in the hatchery, 77,500 were given 
to the owners of stock fish, 269,000 were distributed as fry during May 
and June, and at the close of the year 100,000 fry remained on hand 
in course of rearing for distribution as fingerlings and yearlings. 

The Loch Leven trout at the station began spawning October 23 
and finished November 29, when 16,375 eggs had been collected. The 
product of these eggs amounted to 14,000 fry, which were distributed 
during May and June. 
On February 10th 50,000 rainbow-trout eggs were received from 

the Manchester Station in good condition. The 41,500 fry from these 
eggs were distributed to various applicants and planted in streams on 
the Rosebud Reservation and in Spearfish Creek. 

Between March 20th and May 31st 3,670 adult rainbow trout were 
seined in the Laramie River and Sodergreen Lake, about 20 miles 
south of Laramie City, Wyo. Only 183, or 5 per cent, of these fish 
produced any eggs, the total collection amounting to 170,000, which, 
after being eyed at the hatchery of the Wyoming Fish Commission, 
were divided equally between the Laramie State hatchery and the 
Spearfish Station, the latter receiving 75,000, the product of which 
at. the close of the year amounted to 60,000 fry. 

At the close of the year the stock of fish on hand was as follows: 

Calendar year in which fish were hatched. 

Species. Eggs. —EE——<$<$<<££ 
1902. 1901. 1900. 1899, 1898. 

IBrOOKs tlOW bs os sae ae 3 os saec eee seca sascaciecce'ss 100; 000!|2 xsSaace 690i Sak See 1, 000 
OCHMbEVeCNSUTO MTs sce e rs pinta oste cesses one. aatiecicee ss | sobs seein soeeaccace PORE Re ae eee 104 
Rainbowatroubsccace=socss sess seece =< a|senscescces 60, 000 NOOO: |Beosccce clemessees sal Seeeas cose 
Black-spotted: trout... 226. s.c.sceneee S934, OOOUE cae cte deen! lapasecissiets| oxtlaosteine 390 54 

ROCA cameos acco wasaiewe se ease cea 1,984,000 | 160, 000 5, 000 2, 929 390 1,158 

BozEMAN Station, Montana (JAMES A. HENSHALL, SUPERINTENDENT). 

The work at this station was confined to the propagation of brook 
trout, black-spotted trout, steelhead trout, rainbow trout, Montana 
grayling, and the collection of eggs at auxiliary stations. 

The work at the auxiliary station for the collection of black-spotted 
trout eggs at Henry Lake, Idaho, was in charge of Mr. W. F. Jarvis, 
who took the first eggs April 4 and the last May 24... From 700 females 
there were obtained 871,500 eggs, an average of 1,200 per fish. Ripe 
males were very scarce during the season, and the loss of nearly a half 
million eggs is to be attributed to this cause. Besides the eggs trans- 
ferred to the Bozeman Station, 235,000 were shipped to other stations 
and applicants, one assignment going to Belgium. The temperature 
of the water in the hatchery during the season varied from 40° to 
54° F., the water in the spring pool being much influenced by the air 
temperature. 
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The auxiliary station at Red Rock Lake, Montana, for the collection 
of grayling eggs, was in charge of Mr. G. H. Tolbert. The first eggs 
were taken on April 21 and the last on May 31. Ripe fish of both 
sexes were very plentiful, and the number of eggs collected could have 

been greatly augmented had the station been equipped with more 
hatching-jars, in which the eggs are eyed. The collection amounted 
to 4,463,000 eggs, which were eyed in 21 jars. In addition to the 
eges shipped to Bozeman Station there were shipped to other stations 
and applicants 1,455,000. More than 2,000,000 were hatched and the 
fry planted in streams contiguous to the substation. The temperature 
of the water in the hatchery varied from 49° to 58° during the season. 

Mr. Tolbert reports that the streams are swarming with yearling 
erayling from the plant of last season, which indicates that grayling 
fry thrive well when planted early. 

The number of eggs collected at Bozeman Station and received from 
the auxiliary stations during the year numbered 1,429,000, as follows: 
Black-spotted trout, 615,000; steelhead trout, 83,000; rainbow trout, 
2,000; brook trout, 129,000; grayling, 600,000. 

The number of eggs received from other stations during the year 
was 282,700, as follows: Brook trout, 197,000; rainbow trout, 47,000; 

lake trout, 38,700. 
During the year 2,946,000 fry and fingerlings were distributed in 

Montana, Idaho, Oregon, and Washington, as follows: Black-spotted 
trout, 262,000; brook trout, 24,000; steelhead trout, 10,000; grayling, 

2,650,000. 
The water in the hatchery at the Bozeman Station is uniformly 45° 

during the winter and 44° during the summer months, when the snow 
is melting in the mountains. During the past fall the wall of the 
warm spring was raised and extended, giving a fall of 18 inches to the 
creek-water ditch. As the water of this spring is 77° during the entire 
year, it keeps the water in the ditch from freezing in the winter, thus 
insuring a constant supply of creek water the year round. After the 
fry are hatched in the spring water it is shut off and the creek water 
is utilized for the fry. As it never rises above 65° in summer, con- 
tains a great deal of natural food, is more highly aerated, and is clear 

and pure after the spring rise, or from the middle of June, it is 
preferable to the spring water for the fry. 

The different species of trout sent out from the station have done 
exceedingly well wherever planted. The steelhead trout and brook 
trout have shown a growth quite remarkable, in some instances weigh- 
ing 3 pounds at little more than 2 years of age where the supply of 
natural food was abundant. There was sent to the station a black- 
spotted trout 2} years old that weighed 3 pounds dressed. It had 
been placed, with others of the same hatching, in a carp pond near 
Toston, Mont., which may go to show the value of young carp as 
trout food. 
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During the past year there has been no evidence of disease among 

the fry at this station. A few of the black-spotted male trout were 
injured by fighting and some by jumping against the supply pipes 
during the spawning season, resulting eventually in their loss. The 
same causes also account fora slight loss of steelhead trout; otherwise 
all stock fish have done very well. They are fed on mush made of 1 part 
beef or sheep liver and 3 parts of mill shorts from which the bran has 
been taken. This food is well assimilated and taken with avidity. 

At the close of the fiscal year the following fish were on hand: 

Calendar year in which fish were 
: hatched. 

Species. es we 

1902. 1899. | 1898. | 1897. 
ok | 
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Barrp Station, CALIFORNIA (G. H. LamBson, SUPERINTENDENT). 

The work at this station is confined to the propagation of the 
quinnat salmon. At the beginning of the year the various racks were 
in place and some salmon had collected in the fishing pool; the cur- 
rent wheel used to supply the hatchery with water was in running 
order, and all hatching equipment had been cleaned and _ painted. 
During the month of July the spawning-house, fish-pens, whim, and 
seine reel were made ready for active operations. Twice during the 
season the current wheel broke down. The first time it was repaired 
by the station employees, but the second time it was necessary to 
replace the countershaft. .On each occurrence the steam pump was 
operated during the time the current wheel was out of service and 
thus kept the hatchery supplied with water. 

Fishing began on August 16, when 4 ripe females were obtained. 
The following day 37,200 eggs were taken from 7 females. Fishing 
and spawning operations continued until September 25, when the 
season’s operations with the summer run of salmon closed. The fall 
run of fish began October 25, with a catch of 8 ripe females, and the 
following day 66,400 eggs were obtained from 10 females. Fishing 
and spawning operations continued until November 25. 
From the summer run 7,375,520 eggs were taken from 1,203 females, 

or an average of 6,130 per fish. The fall run yielded 1,557,770 eges 
from 233 females, or an average of 6,690 per fish. Of the total col- 
lections, amounting to 8,933,290 eggs, 5,706,410 were shipped to 
the California Fish Commission at its Sisson and Eel River stations, 
30,000 were shipped to the Pan-American Exposition at Buffalo, N. Y., 
and 10,000 to each of the stations of the Commission at Neosho, Mo., 
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and Manchester, Iowa. From the balance of the eggs collected 
2,115,560 healthy fry were planted in the McCloud River. The fry 
from the summer run, 811,900 in number, were planted just as the 
umbilical sac was absorbed, all the trough room being required for 
the eggs from the fall run. The fry from the fall-run fish were held 
in the troughs until April and when planted averaged about 24 inches 
in length. A lot of 100,000 fry from the fall run were reared in an 
earthen pond, and at the end of the season, when the plants were made, 

averaged slightly larger than those retained in the hatching-troughs. 
The method of stripping and fertilizing the eggs was the same 

process used during the past five years, with the exception that after 
the regular spawning all females were killed and opened to secure the 
balance of the eggs in them which could not be extruded in the regular 

way. These eggs were washed in a normal salt solution and then fer- 
tilized. Asa result about 12 per cent more eggs were secured than 
if the usual methods had been pursued. 

The food for rearing the fry consisted of liver, liver and mush 

mixed, and canned salmon. Heretofore much difficulty has been expe- 
rienced from feeding the canned salmon, as it dissolved in the water 
so quickly that the fish could not find particles large enough to eat and 
the water became so milky as to obscure the fish from view. It also 
fouled the troughs, covering the sides and bottom with a greasy scum, 
and collected on the gills of the young fish. During the past season 
these difficulties were obviated by submitting the canned salmon to 
pressure in a press made for the purpose, somewhat similar to a hand 
cider-press. The moisture was pressed from the salmon until it could 
be squeezed in the hand like damp earth, and in this condition it held 
together well in the water and did not foul the troughs much more 
than liver or liver and mush. For experimental purposes eight 
troughs of fry of about the same age were set aside, four troughs 
being fed on nothing but canned salmon and the other four on liver 
at first and then a mush of liver and shorts. When the fry were 

planted there was no apparent difference in the size or condition of the 
two lots, the fry fed on the canned salmon appearing as strong and 
healthy as any in the hatchery. The first cost of the canned salmon 
is about the same as that of the liver and mush, but it is always avail- 
able when once canned and the labor necessary to secure and prepare 

the liver and mush is avoided. 
On October 5 the foreman’s cottage was reported on fire, and 

although all the employees were at hand ready to do what was possible 
to extinguish the flames the building was entirely consumed within 

half an hour, the foreman losing nearly all of his personal effects. 
During the summer there were many fires on the hills and around 

the reservation. In September the fires entered the southern part of 
the reservation, endangering the woods back of the superintendent’s 
residence. The spread of the flames was prevented by back-firing. 
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On January 16 Colchoolooloo, one of the oldest and most influential 
Indians on the reservation, died in his hut. He was a consistent friend 

of the white people, and in former years saved the superintendent 
from being killed by the Indians. His influence was always exerted 
toward keeping his people sober and industrious. He was buried on 
the reservation upon a hill, where he had selected a site for his grave. 
From October 18 to December 18 the superintendent was absent 

from the station, detailed to act as messenger in the transportation of 
a shipment of salmon eggs from San Francisco to New Zealand. 
On April 24a quinnat salmon was noticed spawning in the river 

opposite the hatchery. It had about finished spawning, only 10 or 15 
eggs being secured. It is not known whether this fish was a straggler 
from the fall and winter run or an early comer in the spring run. 

BartrLe CREEK SUBSTATION, CALIFORNIA (OPERATED FROM Barrp SraTion). 

In order to determine the extent of the spring and summer run of 
salmon the racks had been put in place during the month of April. 
A large run of fish came into the seining-pool during the late spring 
and early summer, but owing to the extreme heat they died without 
ripening. The experiment proved that there isa large summer run 
of fish in the creek, but it also proves that it is impossible to secure 
eggs from this run at the Battle Creek Station. A new stone-ballasted 
crib pier was constructed at the mouth of the ditch and the water 
turned in by the aid of awing dam. All hatching-troughs and equip- 
ment were cleaned and asphalted and the general repairs about the 
station completed. 

The first fishing occurred October 22, when 13 ripe females were 
caught, and the following day from 41 ripe fish 238,700 eggs were 
taken. Fishing and spawning operations continued until December 1, 
when portions of the racks were washed out and the balance of the 
salmon on hand escaped. The total number of eggs collected amounted 
to 10,059,000, of which 705,000 were lost during incubation, and 

9,354,000 were shipped to the Sisson Station of the California Fish 
Commission. The fry resulting from the eges shipped to the Sisson 
Station were all planted in the Sacramento River and tributaries. 

The ordinary method of stripping the fish and fertilizing the eggs 
was pursued the same as at Baird, and after each stripping all the 
female fish were cut open to secure the balance of the eggs in them. 
The eggs were washed in a normal salt solution and then fertilized. 
By this method 1,512,630 eggs were obtained, or 15 per cent of the 
total take. The entire loss of eggs from all causes was 0.07 per cent. 
The method of handling the eyvgs was different from that followed at 
the Baird and Mill Creek stations in that after the second day they were 
left undisturbed until they emerged from the tender period or when 
the blastopore was fully closed, while at Baird and Mill Creek the 
eggs were picked daily. The results from this experiment were not 
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definite or satisfactory, as ‘the eggs proved to be better than those at 

Baird Station and not as good as those at the Mill Creek Station. 
On November 28 a very heavy rainstorm occurred and by night the 

creek was raised over 7 feet. A large amount of drift came down- 
stream and lodged against the racks and the entire force were engaged 
in removing it in order to save the racks. This work proved unavail- 
ing, and just as the men were ordered to desist C. H. Storrs, a tempo- 
rary laborer, was caught by a log and killed. The coroner’s jury 
returned a verdict of accidental death and exonerated the Commission 
from all blame. The work of clearing the racks in times of freshet is 
hazardous, but this is the first fatal accident that has occurred at any 

of the California stations, although there have been several narrow 
escapes. 

Toward the close of the year racks were put across the mouth of 
the creek to turn the salmon into the river and force them up the 
McCloud, where they can be retained until ripe. The results of this 
experiment can not be foretold at the close of the year. 

Mint Creek SupstaTION, CALIFORNIA (OPERATED FROM BairpD Station). 

This is a new station situated on Mill Creek, a stream which has its 

source in the foothills of the Sierra Mountains in the northeastern part 
of Tehama County, and emptying into the Sacramento River from the 
east about a mile above the town of Tehama. 

Investigations made toward the close of the previous year demon- 
strated that there was a large run of salmon in this creek, and in order 
to take and eye the eggs a hatching-shed 80 feet long by 40 feet wide, 
with 10-foot studding and open on all four sides, was erected. A 
water supply of 1,000 gallons per minute was obtained by tapping a 
mill-race and thence conducting the water to a settling tank in the 
hatchery through 78 rods of ditch and 57 rods of flume. The water 
thus used is returned to the mill-race, and is furnished free of charge. 

In the hatching-shed 80 troughs, 154 feet long, 114 inches wide inside 
measure, and 6 inches deep, were erected. When fully equipped the 
hatchery will have a capacity of 10,000,000 eggs. A small tool-house 
and storehouse were also constructed. 

The site having been selected before the close of the last year, the 

racks were all in place at the beginning of the year. The upper rack, 
75 feet long, is composed of three stone-ballasted piers, upon which 
rest three double stringers. The racks are 14 in number, made in 
sections 54 feet wide and 9 feet deep, with a space of 24 inches between 
the slats. These racks rest upon stringers at the top and on the mud 
sill, which is placed across the stream at the bottom. The lower rack 
is constructed in the same way except that it is 85 feet long and has 
three V-shaped openings or traps, the angle of the V being upstream. 

The salmon of the summer run which were intercepted by the racks 
all died before becoming ripe enough to spawn, death being due to the 
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extremely warm weather. The fall run was not large because the 
creek was very low, while at the same time the Sacramento was several 
feet above the low-water mark. The run began during the last week 
in October, and fishing commenced October 30 and continued at inter- 
vals until the close of the season on December 2, when 2,561,000 eggs 

had been secured from 451 female salmon. The loss during incubation 
was 141,000 eggs, or 0.055 per cent. All of the eggs were shipped to 
the California Fish Commission—1,000,000 to the Price Creek hatchery 
and the remainder to Sisson. The method of fertilization was the 
same as at Baird and Battle Creek. 

As it has been found impossible to secure eggs from the summer 
run of fish at the Mill Creek Station, during the spring temporary 
racks were constructed across the mouth of the creek in order to turn 
the salmon back into the Sacramento River with the hopes that a large 
proportion of them would continue up the river and on to Baird Sta- 
tion, where the water is colder and the eggs can be taken. A large 
run of salmon passed up the river during May and June, and the fish 
were continually fighting the racks, but all were compelled to return 
to the river. 

CLACKAMAS SraTIon, OREGON (J. N. WisNER, IN CHARGE). 

Mr. E. N. Carter, who was in charge of the station for the first six 
months of the year, having been relieved, Mr. J. N. Wisner, field 
superintendent, was placed in charge for the balance of the year, and 
on February 15 Mr. Carter was transferred to St. Johnsbury, Vt. 

The initial work of the year consisted. in the care of the few fish on 
hand at the end of June, cleaning up of the station buildings, and the 
construction of a fence around the premises. On July 24 the con- 
struction of the rack across the Clackamas River a short distance below 
the station was undertaken and the work completed early in August. 
Owing to the fact that about 2,000 cords of wood were being floated 
down the river, it was necessary to construct a boom above the rack 
on either side of the river toa point in the rack where a gate was 
made to allow of its passage. This gate was constructed of 1-inch 
boards, 4 inches wide, placed with their edges to the current and 
hinged to an iron rod below the surface. After the rack had been 
completed the employees were set to work on the bed of the river, 
which was cleared of bowlders and snags and put in condition for fish- 
ing. Live pens were made for retaining the salmon, and other work 
preparatory to the fishing season was done. 

Fishing with gill nets began on the evening of September 22, and 
on the following morning 43,000 eggs were taken from eight ripe 
females. The run of fish gradually increased until October 15, when 
194 were taken, 94 being females, and from these 412,000 eggs were 
secured, making the largest single day’s work of the season. By 
November 8th 10,018,000 eggs had been collected, and as the capacity 
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of the station was taxed to its utmost it was necessary to discontinue 
collections. The rack was at once opened, that the remaining salmon 
might have free passage to the upper waters for spawning. A large 
portion of the rack was saved and stored for future use. The total 
loss of eggs was 1,347,850, or about 13 per cent of the entire collection. 

The females were spawned in the same manner as that practiced 
throughout the Columbia River territory, except that after the greater 
portion of the eggs had been removed an incision was made in the 
belly of the fish, the eggs shaken free from the enfolding sac, and 
then pressed from the vent. In this manner the egg take was added 
to materially, but the eggs thus taken were not of the best quality. 
On November 10, after a period of incubation of fifty days, the eggs 
began hatching, and owing to lack of space it became necessary to 
plant the greater portion of the fry as soon as they hatched. 

With the view to affording them as much protection as possible, a 
series of dams was thrown across the small branch leading from the 
hatchery to the Clackamas, it having first been cleaned, and into the 
small ponds thus made throughout its length the fry were liberated. 
By January 1 over 6,000,000 fry had been planted, and the balance, 
2,412,000, were held in troughs and outside tanks to be reared for a 
time upon artificial food. In each tank 36,000 fry were placed and in 
each trough 18,000, but on January 9 it was necessary to thin them 
out by distribution, leaving 15,000 in each tank and 5,000 in each 
trough. The fry loss for the year amounted to 128,866, or 1.48 per 
cent of those hatched. 

During September and October 220,000 eyed quinnat-salmon eggs 
were received from the Oregon Fish Commission. Of these, 10,000 
were loaned to the Portland Carnival in connection with its exhibit 
and 175,472 fry hatched from the remainder were planted in the 
Clackamas River. 

In February 900,000 white-fish eggs were received from the North- 
ville, Mich., Station, and after being successfully hatched the result- 
ing fry, numbering 750,000, were planted in Lake Sequalitchew, 
Washington. 

In July and August the rainbow and brook-trout fry carried over 
from the previous year were planted under the direction of the Oregon 
Fish and Game Association. 

In one of the rearing-tanks 20 quinnat salmon had been held until 
18 months old, and on June 26, 1902, copper tags were placed upon 
them and they were liberated in the Clackamas River. 

At the request of the committee in charge a model salmon hatching- 
house was installed as an exhibit at a carnival held in Portland, Oreg. 
All the equipment used was made one-third the regular size and was 
furnished by the committee. The Commission loaned cans, packing, 
and such other articles as could be spared. The installation of this 
exhibit was under the direction of the superintendent until completed, 
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and it proved to be very interesting and instructive to the visitors at 
the carnival. 
On the 25th of February 100,000 brook-trout eggs were received from 

the Leadville, Colo., Station, and early in March another shipment of 
the same number came from the same place. These eggs were received 
in fine condition, hatched well, and the resulting fry, after being fed 
for a short time, were planted in waters of Oregon and Washington. 
On March 16a shipment of lake-trout eggs was received from the 

Duluth, Minn., Station in good condition, He began hatching March 
23. The loss of fry was heavy, but was due to the fact that one of 
the screens clogged up, forming a current, which destroyed a large 
number. The fry were planted in Lake Beano hew, Pierce County, 
Wash., and in waters in Oregon. 
Owais May 10,000 cut-throat trout eggs were received from Verdi, 

Neyv., and the fry hatched from them were planted in waters in Clack- 
amas ae Oreg. 
On May 23 the first shipment of Aeolian egos, numbering 40,000, 

was received from the Rogue River Station, and on June 3a Eieand 
lot of 30,000 arrived in good condition. The eggs hatched well, and 
at the close of the year the fry were doing nicely. 

The food used consisted at first of pure liverand later of liver mixed 
with Germea. This was prepared by stirring the Germea into very 
hot water, to which a little salt had been added, and then grinding the 
mixture with the liver to thoroughly combine the ingredients. 

Roaur River SratTion, OREGON. 

This station was operated as a substation of Clackamas. The con- 
struction of the rack across the river to stop the ascent of the quinnat 
salmon was commenced on July 5 and completed within five days, the 
expense of building it being much less than usual, as most of the 
material in the last year’s rack was again utilized. For the remainder 
of the month and during the early part of August the time of the men 
was taken up in general repairs to the equipment preparatory to the 
opening of the salmon work, and in making various improvements, 
the most important being the construction of a large water-wheel 
capable of lifting 100 gallons of water per minute, and the erection of 
28 hatching-troughs. A strong boom was also anchored in the river 
above the wheel to protect it from driftwood, and a large supply tank 
was built. The money for making these improvements was furnished 
by Hon. R. D. Hume. 

The fishing season opened August 20, when 2 ripe females were 
stripped, and from that time to the end of October eggs were obtained 
daily, the total collections aggregating 5,601,000. The entire number 
of ripe females stripped was 1,515, and the largest take of eggs was 
on October 21, when 385,000 were secured. The last eggs were taken 
on November 5, and on the 26th of that month one-third of the sea- 
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son’s take was shipped to Hon. R. D. Hume, Wedderburn, Oreg., to 
be hatched and liberated by him in the Rogue River at that point. 
The balance of the eggs hatched at the station with a loss of 11.10 per 
cent, and on December 14 the first plant of fry was made. Early in 
the winter an effort was made to feed a lot of 100,000 in the rearing- 
tanks, but by January 26 the weather became so cold that it was 
impossible to keep the water running and the fry were liberated. 
Plants of fry were made from time to time during the winter, though 
as many as could be accommodated were retained for rearing to the 
fingerling stage, the last of them being released on May 22. The food 
given these fish consisted entirely of canned salmon, and they seemed 
to thrive on it until they were about 2 months old, after which time 
they began dying in large numbers and were immediately distributed. 

The Elk Creek Substation was again operated for the collection of 
eggs of the steelhead and silver salmon. A dam 125 feet long and 10 
to 15 feet wide was constructed in the creek about a mile from the 
hatchery, the old location 10 miles above the station having been 
abandoned, as it was found that a large number of the fish spawned 
before reaching that point. The dam was very solidly built of logs 

and rocks, with false and solid aprons alternating. The false aprons 
were filled with rock to give the necessary weight, and around one end 
of the dam a 4-foot channel was blasted and a trap placed init. Toward 
the center of the dam were bowlders, around which the fish jumped, 

and it was found that by putting a slide upon some of these the fish 
would fall into it and be carried into the trap on the opposite end of 
the dam. Only one trap was in operation at the opening of the season, 
but later the number was increased to three. A series of substantial 
live-pens was constructed above the dam. 

Between the 18th of November and 6th of December 500,000 silver 

salmon eges were taken from 268 females. These hatched with a loss 
of 68,000 eggs, and in April 424,530 fry were deposited in the Rogue 
River at Trail, Oreg. 

The steelhead work opened February 18, but the conditions early in 
the season were all unfavorable. There was a scarcity of males, and 
in many instances it was necessary to impregnate the eggs of several 
females with the milt of a not fully matured male. The weather was 
also cold and rainy and the water higher than normal. At the close of 
the season—May 11—the total collections amounted to 617,000. The 
number of ripe females used was 290. As soonas the eggs had developed 
sufficiently 481,000 were shipped on assignment, one case of 25,000 
being forwarded toan applicant inGermany. The loss on the 126,000 
eggs retained for hatching was very heavy, only 20,250 fry resulting 
from them. These were released in the Rogue River on May 29. 
The method of taking and fertilizing the eggs was the same as in pre- 
vious years, and the heavy mortality during incubation is attributed 
to the unfavorable conditions existing during the collecting season. 



REPORT OF COMMISSIONER OF FISH AND FISHERIES. 79 

LirrLE WHITE SALMON STATION, WASHINGTON. 

Although a substation of Clackamas, this station is more important 
than the head station in all branches of the work. From it are oper- 
ated the substations on the Big White Salmon River, and also on Eagle 
and Tanner creeks. 

The station was opened July 9, when the usual preparations for 
active work were commenced. The hatchery and troughs were put in 
good condition, a combined wood-shed and storeroom was erected, and 

four skiffs for use at the station and substations were built. All of 
the buildings were whitewashed and the outside of the window frames 
given a coat of paint. The dam in the supply creek was partly torn 
out and widened, with the view to giving an easier outlet during winter 
freshets. The mess-house, which had been almost against the hatching- 
house, was moved to a distance of 30 yards from the latter to lessen 
the danger of fire. A new flume was built from the source of the 
water supply to the filter, and thence to the upper hatching-house; it 
was then laid along this building to the lower house, and from there 
to the outside troughs. A scow was made for use in bringing in sup- 
plies and for the distribution of fish and eggs. 

On August 5 the upper rack was completed, and the work of putting 
in the other racks was at once pushed to completion. The racks were 
constructed in the usual temporary manner of tripods with one long 
and two short legs, weighted, and tied with stringers, upon which the 
pickets of 2 by 2 material were nailed in a vertical (angular) position. 

The fish were captured by means of the regular downstream traps, 
and after being caught they were held in retention pens until the fol- 
lowing day, when they were spawned. 

The spawning was done by the use of a spawning-box to hold the 
fish, which were stunned before being put into the box. The eggs 
were pressed from the fish by one man intoa pan held by another, and 

the milt was immediately applied. The mixture of milt and eggs was 
stirred with the fingers, and then the spawn-taker added water until 
the eggs were barely immersed. After this the pan was set aside for 
1} minutes before being taken up and washed. The eggs were then 
carried to the station in buckets, 15,000 to the bucket, and there they 

were measured and placed in hatching baskets. After the eggs had 

been cleaned and picked for a period of 4 or 5 days, they were 
covered and allowed to remain in perfect quiet until 30 days old, 
when they were thoroughly washed and picked over. After this pick- 
ing they were kept perfectly clean until hatched. Feeding was begun 
before the yolk-sac was absorbed. At first, with the view to accus- 
toming the fry to food, only pure and very finely ground liver was 
given, but later on, as soon as they began taking food well, they were 
fed a mixture of liver and mill-feed. 

It was necessary to plant many of the fry as soon as they were 
hatched, on account of lack of water and space, but as many as possi- 
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ble were held and fed until late in the spring, the final distribution 

taking place during April. The total collections during the season 
amounted to 14,166,132 eggs, on which there was a loss of 2,537,200. 

In addition to the eggs taken at this station, 573,000 were received 

from the Big White Salmon substation and 598,868 from the Eagle 
Creek substation, making the total of eggs handled 15,338,000, from 
which were hatched 12,800,800 fry. The fry loss amounted to 719,995, 
and the total number available for distribution amounted to 12,080,805, 
which were scattered along in waters tributary to and in the Columbia 
River from a point 30 miles up the Des Chutes River to the Sandy 
River. 

Bia WHITE SALMON STATION. 

When this station was visited it was found that the White Salmon 
Boom and Improvement Company had thrown a wing dam across the 
mouth of the river and had cut a channel across the bar in order to 
get logs out on a Jower stage of water than had been the former prac- 
tice. This change necessitated new plans for capturing the fish in the 
river, as it gave the fish a new lead from the Columbia and threw the 
current from the eastern to the western side of the river. 

On September 5 the run of logs was finished and Mr. G. H. Tolbert 
was placed in charge of the substation with a crew of 2 men. As 
there are no buildings at this point, the necessary camp equipment was 

transferred from the Little White Salmon Station, also a complete 
equipment of tools. Camp was pitched within 300 yards of the mouth 
of the river, and the fishing-ground was located 500 yards from its 
mouth. Fishing was conducted by racking the stream and by down- 
stream traps. Old troughs were freighted from the Little White Sal- 
mon Station and set up on Olsen Creek, a small stream 1 mile below 
the mouth of the Big White Salmon River. Here a fine water supply 
was available, which was not only clear at all times but never varied 
in temperature. 

Later in the season it developed that there was not sufficient room 
for the fry being collected, and 100 new troughs were made for this 
station and set up out of doors. They were supplied with water from 
a 500-foot flume temporarily but substantially built, as it was neces- 
sary to carry the flume in one place 20 feet from the ground, exposed 
to high winds. 

The first females were taken September 14, when 29,500 eggs were 
secured. The fish were captured during the greater part of the season 
in the downstream trap, but owing to high water it was necessary at 
times to seine them. The same manner of handling the fish was in 
vogue as at the Little White Salmon. During the season 872 females 
were taken, from which were secured 3,415,000 eggs, showing the 
average production per fish to have been 3,916. From the eggs taken 

at this station, and from the 741,932 taken at Tanner Creek and shipped 
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to this point, there were hatched 3,075,000 fry, which were distributed 
with a loss of 330,500. Considering the fact that there were no build- 

ings at the station and that it was but the second year of operation, and 
also that it was impossible to start the work until late in the season, 
the results are considered very good. 

At Eagle Creek the eggs collected were eyed in troughs set up tem- 
porarily and supplied with water by a flume from the creek. Owing 
to the rough bottom of the creek it was impossible to follow any defi- 
nite method of fishing, but so far as possible the fish were caught in 
downstream traps. The traps could hardly deserve the name, being 

nothing more than slats and slabs placed wherever practicable between 
the bowlders. Besides these traps, seines and dip nets were used. 

The total number of eges collected amounted to 715,000, which were 
secured from 146 females, an average of 4,897 per fish. Of these, 
90,132 were lost during the period of incubation, 598,868 eyed eggs 

were shipped to the Little White Salmon Station, and 26,000 eggs 
were left at the point of collection and planted in Tanner Creek. 

The station was cared for throughout the season by two men, and, 

considering the fact that it was operated for the first time, the work 
is thought to have been very successful. 

At Tanner Creek troughs, lumber, tools, tent, and a complete outfit 

were set up which had been sent over by boat from the Little White 
Salmon Station. 

The fish were caught by means of racks and downstream traps, and 

troughs were set up beside the creek in a most temporary manner, 
with a flume 700 feet in length leading to it from the creek as a water 

supply. 
The first eggs were taken September 12, when 6,000 were obtained 

from 2 females, and from this date the collecting season continued with 
an average daily take of 33,516 for twenty-four days. The total take 
for the season amounted to 804,400, which were secured from 234 

females. The loss of eggs during the eying period was 43,468. Of 
the 786,932 eggs eyed 45,000 hatched before it was possible to get 

them away from the station, and 741,932 were shipped to Big White 
Salmon Station to be hatched in the new troughs set up at that place. 

The work at this point, as at the Big White Salmon and Eagle Creek, 
was all done out of doors. The crew of two men lived in a tent, 

cooked for themselves, and did all the work. The hatching troughs 

were set up in the open air with no shelter except boards laid across 

the top of them as covers. 

BakER LAKE Station, WasHinaton (H. H. Buck, SUPERINTENDENT). 

The opening of the fiscal year found the racks in place on the river 
above the lake, as work on them had been diligently prosecuted 
throughout the preceding month. Seven racks were built, but there 
were still some sloughs and low places which it was impracticable to 

F. C. 1902 6 
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close entirely at high stages of the water. Notwithstanding the fact 
that the racks stood and were carefully attended, it was found, as the 
season advanced, that the fish ascended the river. This makes six 

years that the problem of blocking the salmon from the upper river 
has been tried without success. Some other method of capturing the 
fish must be devised. 

During the summer 100 new egg baskets were made of wire with 5} 

meshes to the inch, and these proved more satisfactory for hatching 
blueback-salmon eggs than the former size of 5 meshes to the inch. 

The spawning season of the blueback salmon opened September 5 
and lasted until October 26. Low water, which had prevailed through- 

out the summer, continued, and the run of fish in the lake was the 

smallest that has been noted. In all, 3,694,000 blueback eggs and 
50,000 quinnat-salmon eggs were secured, which hatched with a normal 

loss of 8.7 per cent. These were all planted as fry in the waters of 
Baker Lake between February 22 and June 4. 

Silver salmon, as usual, spawned in large numbers in the sloughs at 
the head of the lake, but no attempt was made to collect eggs from 
this species because it is not thought best to allow them to dispute the 
limited area of Baker Lake with the more valuable bluebacks, and 

there are no facilities for transporting the eggs from the hatchery to 
other points for distribution. 

Early in December the auxiliary station at Birdsview was opened 
under the direction of Mr. Henry O'Malley, and preparations were 
made to collect eggs of the steelhead trout from Phinney and Grandy 
creeks. The heavy wintey rains made the maintenance of the racks 
difficult on Phinney Creek and they were twice washed out. The tem- 
porary hatchery erected at this point last year was used as a base of 
operations, but the greater number of eggs were secured on Grandy 
Creek, and considerable inconvenience and a heavy loss of eggs re- 
sulted in transporting them over the 5 miles of rough country which 
separates the creeks. It is recommended that the temporary hatchery 
he removed to Grandy Creek. In all, 408,000 eggs were collected and 

hatched, with a loss of 18 percent. Of the resulting fry, 110,000 were 
planted in the tributaries of the Skagit River during the last days of 
June and 223,815 were on hand at the close of the year. 
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Fry and Adults 
Species and disposition. Eggs. finger- and 

lings. yearlings. 

Shad: 
Gala barniver Cembenvile, Ala ccc cis nciscce cals cee acieseceiccnen|saseesecccee ADO NOOO N etsucaroeciners 
Connecticut Fish Commission, Stratford, Conn ...............|2.........-: SHOCONQOOM ee eae ee ce 

Hadilvine Con jaeneca- eee celecnes cise cece SOOO OOO Ee seceice cer 
Bran aywane Creek, wvWiumine tom Wels: so. ee ccc ace ace te tlae nee ccamece MOO mene ate me nn 
Nani cOkerRiver) Seatord Mel snot snccesseus coca reer cues cenclesccmscoes ee Darl Dn OOO meet ee sete 
Leipsic Creek, Clay ton, iD Sikes yt ace ee ea a ON RES NA Tot (Eo iL 83) PAU Dn aS eee 
Leipsic Creek, Cheswold, 1D) bE Soe SC REST GAC DARA see ae ariel tite tee ee Ser 24S S000 | Seen weet cccis 
St. Johns Creek, Dover, PSN mnwans eee Lid Meee i nee ora acd Boz SOOM eaeeemencece 
Murdock Creek, Felton, iD) CUR Raa jos nem ee ee eee cee acck ceeeeee AUG“ OOOU ements. 
MispillioniCreek, Mulford*eDelics...sscc-sccscetesceeel eee lheet AVGNOO0! | Maeeeec eae. 
Murderkill’@reek, ‘Hllendale; Delo ioso. ks 2 scck cece ccces sence 124" S00) | eects cite 
imngiantRivereMuallsboro, Deli sess- ences see cceesccccsceeescen ce 5825400) (Ste eee ws 
PoromuciwRiver Opposite Hish Wakes: DiOst ess .u- 6s coe seco cle bemecueccceleesieeccccsecce 2, 000, 000 

above Georgetown, D. C.....- fae 4505000) | eace siete sics ate 
BapHin peer lew) Cyr eneeenion soe serene lace. 390, 000 

Suwanmee River, Sawannee Wlas 2225. -sescsccs ccceecestecebe 240, 000 
BramionrdssH laters se. sscessoesecweweeosceeee 240, 000 

Ichetucknee River, Ichetucknee, Fla...................-..--- 240, 000 
Santa Fe River, High Springs, Hilal g9e cen Pee Dare eee en C6 as 270, 000 
Withlacoochee River, Istachattatitla-=2 sees: (tee ese ee eae Ie 300, 000 
Anclote River, Tarpon Springs, AAS Aaa se. feeds eee eta 520, 000 
ATICHITAPRIVeED PAM CAM Decne occa ce chene comet etee ee cece eeeeee 525, 000 
Ocklocknee iver, Ocklocknee’ Hlasiccs.-2c2 452 - cht bok 22k .t 525, 000 
MTU MRAVeL nO UINGV lame js sete cecce ees cone tine chacet ee cccleccneneene 525, 000 
Apalachicola River, River Junction, Fla 525, 000 
St. Johns River, East Palatka, Fla 450, 000 
LOMOKE RUVeryOLMOn Gs Maes tas ee se nec eee se eencebeceee 225, 000 
BPLUCECTEEK aS pRUCce Creeks Hilde: -saccce sneb ee eenneee ene t tee 225, 000 
Pence: Greek eWalchula Mla soso ethos nce sees reeeal shee hens 600, 000 
Lake Tohope Kaliga, Kissimmee, Fla ...............-..----.. 600, 000 
Opcehce River Mihidwillet Gamccccects- setscc snes ocneceeceuewes|/soceeoemcnce 450, 000 
DADAM MP UVeL PAUL ISLA Gai cme cece es cae temo cn cee Cea ue deatc cocaine 1, 650, 000 
OemUlscesRiveryMaconmiGal cen wssscccch ssictietn nce cccne be atcel osesicintecetas 450, 000 
Potomachiyerom Lamunkey Creek (Midi. t2s28t oles cece cle cneeboceee 2, 049, 000 

RiscatanwayaCreek-w Midi cate se eet he tee eel ha ee Els eee 8, 245, 000 
BT YANO iC aee eke ae ae er eee LE wane 5, 423, 000 
POMMTOMROCKS MiG ors Sane s Lee eee eee | eae ee ae f 600, 000 

SweaneCreek ws wamMrCrecksuNd' src tis cscs shes fcc cus secdsub ce celeteceec cane 2, 140, 000 
IBUSHERIVer BUSH RAVeL, Midas catce dee ceces bee slcelooscbeeee 688, 000 
IBIKSRULV etme uGtOMee NG eeyane mee eee een cena an REL ote 319, 000 
Susquehanna River, Port Deposit, Md .....................--- 600, 000 

Havre de Grace, Md 214, 000 
GunpowderhiversGun powder Miss -ccesce sk. sock sonen aoe deo eeemoeec ce 939, 000 
Worunebiast Rivers CharlestowlmMiGos sss eckeesce coo ehockcoe oe tleseeccueeecs 230, 000 
PAUSCH RIVED yEauTe idea ease es ac escs ieee ot eke oot ead cea cceece 450, 000 
Wankinko River, Wareham, Mass ...............:--.--. Sooten pesua-peaatic 400, 000 
Assawomsett Pond, Middleboro, Mass ...............-----..-- 3, 000, 000 
Humaceshond: South) Hanson. Mass 2222... --)-occc seco ce ace 3, 000, 000 
Melaweare River), Howells'Cove, Ne Ji s.csccscsce-- secs ee oe eee. 4, 435, 000 

off mouth of Timber Creek, N. J 400, 000 
hamipentvallewNawioscescctececloecteeouse toe. 450, 000 
Seudders Falis, ING tee tee one 450, 000 
Washingtons Crossing, iid! 450, 000 
PTEMLOM INE eeconen tere ceme oe ae cece oeee 512, 000 

INSVESINIGRIVer Red banks Ny) A285 2082) ei ae 450, 000 
Salem Creek SalemiuNadlececmesccncns ese dee cote one one one 450, 000 
Ed soneRivers CatakallsNe vos) 525) Slee eee: 2, 123, 000 
Caperear River Wilming tony Na Casssesscce sceconcelece gone. 956, 500 
INGUSeRiVver eNew bere Ne On ssscnctconoteenceeetaccea moos! 750, 000 

KI STOME INE C emer reme ere comm ee ean 750, 000 
Mrentniver EOuocksyilley Ne Wre:jeeccc.soecce bee seecntenene 270, 000 
SixBWUnS LV erClNtON NE Ontce nts soon peepee accel e soe. 1, 000, 000 
NG weRiverr se KSONVAITIOUN: On tence occ eee ccnteecceeaeoe. 300, 000 
Chowan River, Hornblower Point, N. C 2,103, 000 

den House; NaGs-seesceescceee ee 2, 802, 000 
Reedy Point, NC Se. 1, 245, 000 

Pasquotank River, Elizabeth City, N. C 1, 448, 000 
Tar River, Washington, ING Cee sea mee eee ace ee 728, 000 
Salmon Creek, PAGY O GEIS Cyn tenia cine a eee eae ee ee | PSS ES SUES 3, 409, 000 
Perquimans River, Hertford, IN Chere cae ate are een ae eee AE Ah ee eS 1, 012, 000 
Roanoke River, Plymouth, 15 po Cc geri? ll eet Ae (a 2, 623, 000 
Neuse River, Goldsboro, Is fe. OS PS SSE Reet ita Se Sk S| (oe cr mC 380, 000 
Edenton Bay, HIGeMtOn MINE CG Season eae rere asda Maes eee ee ee 1, 269, 000 
Lake Waccamaw, Lake WECCAmawedNs Caeseee tere oer merc aleaemani cats 400, 000 
Chowan River, Holleys ET EUUL INET sree Meter ne et ee eee eee See 1, 464, 000 
Susquehanna River, Fites Eddy, Pa 235, 000 

COLUM DIA E a eee see eee eee eens Meco eee 363, 000 
HUNMIiNssRivyer ProvidenceriRele css: coe do. .2 oscedeeco See cnn|aueccunstees 1, 200, 000 
Shad Factory Creek, Providence, R. I.. 1, 800, 000 
Cooper River, Monks Cormmers,/S..Cr---- 300, 000 
Ashepoo River, PASH DOOM Oitmaa cece neem e ce cee tee ee Lt iascee ote 900, 000 
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Details of distribution—Continued. 

Species and disposition. 
Fry and Adults 

Eggs. finger- and 
lings. yearlings. 

Shad—Continued. 
Bigsbed Ce mbed eG ron te aacaciccs mccain cece ose ecee es se nemacene 
Sampit River Georzetowy, 8. Cp. < 2 ssc ecmc ccc ccncmcciensisecns 
Black River, Harp NOTH IS sO laec cece eosin cece Saceuic ceenae caer 
Edisto River, Jae <sonboro, SniGasecas cine cetceaccers aetrmerioiae 
SalkehstchieyRiver. wemasseenS. C..2-6552. 2 ce ese ce miainic 
INGULAW AV aRLV er MCOUTUANO Wiel metre aie atnrn cae micieiaem s/s aici eels 
Blackwater River, -Wranklin’ Vai o22<.:< <5, enccecn cee cesiscess 
INSMSCINONG RIVED OUT OlK MV Gane saenaiinetieinecseciceecmisisciecte. 
Potomac River; Occoquan Bay; Vdesan. see se sen0 oc eneeljieac ai 

Of OccoduUan Creek Wide eee sees sees ae ean 
Little: Huntine Creek, Viaa-ccs--secses> see 
Pohick Creek, Va 
Doves Creek)! Vain. c.scsascercsssocccoeecne 

RObAL Se sero ciate are ee See eee ores anise oes ceiae ceiaisistreeicmiee cts 

Quinnat salmon: 
MeCloudRiverBaind, Caltcssacncccssece es sectemciee oneleisccicinete 
California’ Fish Commissfon, Sisson; ‘Cal 2.2.2.2 .2..c-.enmces ees 

Hel, River: \Caloajsasses oc sence 
Price Creek Hatchery, Cal ...-.-. 

Lake Okoboji spirit Lake) Towa) <2-- =-- <= ccs s22s-cc eee oeenis= 
Spring Branch, Clackamas, OLE een laesties eoesceeeeaosse see sate 
Clackamas River, Clackamas, OTC RE Fests Soc eee ee eee 
Columbia River, Viento, Oreg Br nips Socio as eke cee siaeeereees 

Cascade Locks; Oregis.. 2. cesse scons cence ans 
ood FRiversOrep sash. coceeces cess eoeeeereas 

Hood River, Hood Rivers Onegcs. ssa: s0-o= ee mseenicce cece sense 
Columbia River, mouth of Lindsey Creek, Oreg...........-.-- 

Osterguarde Creek, Oreg.........- 
ShelltRock Ones toretact -b ccc cases ace cosas 
The Dabless Oreg o- - kgs as sceicte ae secsisinets ce 
Memalooseiisland: 'Orégs sc s-.-- +... seen ssc- 
Eagle Rock, Oreg......... Hse Ae IEP Ooo 
Wasco County JOrer atc cosenciccscce eeaccacee =e 
Seufert’s cannery, Oreg --..-32225...--.-.005 =e 

Rogue River MROLUeIRI Ver, OLCR so. sacle ncccte celieisissicciciiaeieeeteine 
Trail -Onvepin 8 ccmaece aaion co eee ceemacc on cece eee 

Manner Creek, Bonneville: Orepe. caccc cle csis-cteame niet eascmiens 
Five Mile Creek, Wasco County, Oreg ..............-..--.---- 
Lindsey Creek, Wasco’ County, Onegin. t. 2. : oe eee a wins 
Five Mile Creek, Seufert’s Cannery, Oreg.............-....--- 
Des Chutes River, Free Bridge, Oreg.................-...----- 
Sandy River, Multonomah County, One gareaeste come ctemecece 
Mill Creek, The Males! Onegsscoece cee eee eee eee ceene 
Currens Creek, Currens CREEK OTE oe sie neo rcs ce wectice coe 
Eagle Creek, Wasco County Ore geri cn ssc-mecisiscwinccmasscseecs Eye 
Tanner Creek. Wasco County, (Onrep snc cnc ccccscecccecesscces ane 
Herman’ Creek, Wasco Coumty, Oreg inci oo: 2 cics eects ese eeincs 
Willamette River weorbland (Orepec. co.cc sccemice cee oe cee cere 
RBS Humes wWedderbtmi Oneg sc saecc acicks sciscmeiciee arc: -sreelere 
Little White Salmon River, Skamania County, Wash.....-.... 
Big White Salmon River, Skamania County, Wash ..........- 
Columbia River, mouth of Dosey Creeks Washes eo sece cence cece 

Cooks Landing, Wash eS Cee Ea ake Sess 
linderwoodsy Washeist a ccccscc- ssen seaeee « 
Skamania (County. Wash ectccn ccc crcetiee= 
Mhirteen Wale Pomt.Washoeese. seca e eee 
Hao lewRock wWaslice. aac ces costes naa cceee 
Khiekitat County. Woashe-s---cececes. asec 
Buntsucker Point, Washice-ta-- ascce ose saces 

Dog Creek, Skamania County, Wash ..2>....: 2.2502. -e-e. cece 
Rock Creek, Skamania County, Washes------s- er. -nee ee eese 
Olsen Creek, Skamania County, Wash ......-...----.-22.--..- 
Wind River; Skamania County, Wash.....-.-..--...---...---- 
Hamilton Creek, Skamania County, Wash.........-..-.....-- 
Klickitat River, Klickitat County, Wash...................... 
‘Baker Dake, Baker LakeWash's-c2c2 2. c0a-esacsnceecessaeee 

ROGET ec 2 Se cara hiel or cicreirre a dae se Se Cie meen tae eine meer ete ie 

Atlantic salmon: 
Connecticut Fish Commission, Windsor Locks, Conn ......... 
East Branch of Mattawamkeag River, Oakfield, Me..........-. 
East Branch of Penobscot River, Grindstone, Me.....-..-.--- 
Pleasant River, Brown ville, Me. 2c c2cceanceaceeeocewencaciace 
Phillips Dake. Bangor, Me. o2- 20 22s22cecetss sme suscescnecences 
New Hampshire Fish Commission, Concord, N. H...-.-....--- 
Salmon River Altman, IN. Vo. S22 s2cte ctw necewasceee= sae eneere 
Saxton Millpond: ‘Spartanburg, 'S, Ci..cc.o cc caeeee- -seceeees 

Total) cose ns nce san. pacar nas makewestns asset see eere 

| 104, 986, 000 2, 000, 000 

"14, 472, 380 
2, 008, 030 
1,000, 000 

"450" ODO) eeseciemtees 

19, 346, 410 Pe ROSY BSW oil Peoeora nas aa 
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Species and disposition. Eggs. 
Fry and 
finger- 
lings. 

Adults 
and 

| yearlings. 

Landlocked salmon: 
Gus. Cushman, Telluride, Colo 
Connecticut Fish Commission, Windsor Locks, Conn 
Sysladobsis Lake, Grand Lake Stream, Me 
Grand Lake Stream, Grand Lake Stream, Me 
Grand Lake, Grand Lake Stream, Me 
PhillipssbakeDedhame Mes... 22.2: ssess cases ce tsceeaceaseese 
moddyaboud | OrlanGd WMee sss cco eke oo se cesses eee eceeee ee 
Williams Pond, Bucksport, Me 
Moosehead Pond, Moosehead, Me 

Herd Pond, Norcross, Me 
Nickerson Lake, Houlton, Me 
Parmachenee Club, Camp Caribou, Me 
CityReservoins Worcester IMasss isos. -<cataaacsenasccesesssese- 
Massachusetts Fish Commission, Wilkinsonville, Mass.....--- 
GSH Richards Wenaumet,Mass.......--.-<0cces=ssessseeeses 
HAC AWVOOG vely mouth MOSS!s (2 Jsscc2es5eessccceseseseante sees 
Massachusetts Fish Commission, Paris, Mass.......---..------ 
Lake Winnepesaukee, Laconia, N. H 
Crystal Lake, Grafton, N. H 
Penacook Lake, Concord, N. H 
Granite Lake, Keene, N. H 
Lake Winnepecket, Warner, N. H 
Tewksbury Pond, Canaan, N. H 
Lake Tarleton, Pike Station, N. H 
Dan Hole Pond, Moultonville, N. H 
Sunapee Lake, Lake Station, N. H 
ASMaBisclow branch ville Nedec. ccc enckack sues sass snes seeeeee 
New York Fish Commission, Caledonia, N. Y 
James Annin, jr., Caledonia, N. Y 
WilmiurtiClubsNonthyilleyNiy-osc.- ccs icc cenaeontecs oaseacese 
WeaMeakceilemhuxedoParkuNiyica. cscceee onsescceeecasss ase nesee 
Olserorluaikkes Cooperstowill, NeiYescccsccccatecee sce cece nescence. 
Harris Pond and Mill River, Woonsocket, R.I..........--.--.- 
UighsHishiCommission; Murray, Utah. .c32-2...cssesesc-cceee 
Gly deikivers Denby, \V bidescsacd-cascescw seks cwseeeceebenseeees 
Caspian Lake, Greensboro, Vt 
Little Averill Pond, Averill, Vt 
Long Pond, Westmore, Vt ........ 
Willoughby Lake, Westmore, Vt-.. 
Make Dunmore: Salisbury. Vib-s.socscsessceee ceessccaccsenscnes 
Vermont Fish Commission, Roxbury, Vt 
J.B, Fielding, North Wales, England 

Silver salmon: 
ROPUCPRIVED ETA OLep =. 822 coc sence eco etocswe seal eE choc ee 
Rogue River, Rogue River, Oreg 

Blueback salmon: 
ipker Waker Bakerslake Washoe. szistcesstclcteis eee iele sea <aine’ nee 

Steelhead trout: 
AlexeavonrBoxel. (Cimarron,iColo).-.ccosssscceacessceccasewece 
Lake Cobbosseecontee, Monmouth, Me....................--- 
Big Sturgeon River, Indian River, Mich 
Thunder Bay River, Turtle Lake, Mich ...... ..............-- 
Baldwin and Sanborn creeks, Baldwin, Mich................. 
Spring Fork and Sweetwater creeks, Wingleton, Mich........ 
Greens and Floodwood creeks, Leota, Mich...............-.-- 
North Branch Pere Marquette River, Branch, Mich.......... 
Little Au Sable River, Fountain, Mich............2........... 
Tobins Harbor, Tobins Harbor, Mich 
Lester River, Duluth, Minn...... 
Kischer Creek; Duluth, Minn <3. 5.222 ch cscs ccenteae coece nce ce 
Lake and Stream, St. Paul, Minn 
Pickwick Creek, Pickwick, Minn 
hake: RenosDeerwood. Minnis. 2.22222 ao.S.ce ceecec ce eee 
Island Lake, Cromwell, Minn.................. sisnhbese elutes 
Lester, French and Sucker rivers, Duluth, Minn 
West Branch of Lester River, Duluth, Minn 
iBridge:Creek, Gallatin.Co., Mont... .........2cscccccoseeceoucce 
St. Lawrence River, Cape Vincent, N. Y..................----- 
ROpUe RivertMratlii Ores os 55555 sa cise lees ae setiwlectec ace cetes oe 

10, 000 
5, 000 | 
5, 000 

20, 000 

10, 000 
ROS Se eae 1, 000 
Le Leak Ba 4. 688 
CMI CER Te 3, 797 
Rae PERE 2, 240 
Tere Sh 400 
AUTRE SS 1,599 

523, 655 98, 565 

90;000)/Lseteetese 
BRYA Gt eee nee 

BOAT S30) Pe 

HCO) | Sse ee coses 

eavETy PROG ea |. 84 
205000) | eeeeeae =o: 
AQ OOO Sonu 
504000) Meaty ee oe: 
NDA) | eo deodoeeee 
SINT i teehee ea a 
HO OOOIS sate... 

20, 000 

Witllousiibrainalkc ea Vestn Oren Vitet ss. secicnins ook sonics eee esd Shoe cn we betel sacs tdiemamacie’s 
ncunerondmvyneelock and Spy Geri Vitis. s-.o-ceec ccs occeesewe|ceccus coecnclocccsoesoueeud 
Crystal Lake, Barton, Vt 
Fairlie Lake, Fairlie, Vt........+» 
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Specie 

Steelhead _trout—Continued 
Sk iver, Phinney Creek, Wash... <<. gosccess ac eeeece|soea aes 

Details of distribution—Continued. 

Fry and Adults 
finger- and 
lings. yearlings. 

s and disposition. Eggs. 

905 000 oa ancnae nae 
Quartz Creek; Wash: - 9252) 23.00% sossnsneeease leas eee 257000 ee eS 

Wischer Creek, Orienta, Wis=;.. <<< sscs-qcceccesccanteneencaecpasene de eae | saaeeeeee ees 5, 000 
Christie Lake, Spooner, Wis.......-... 
S. E. Land, Centennial, Wyo......-. 
Susie Osnabruck, Germany. .-- 22-0 - dace on enna ecco aneee 

Loch Leven trout: 
Trout bake. Idaho Springs; Coloss-.2-.2 -.s-c55--uasicancesees 
Orchard Hill Brook, Plymouth, Mich--- <<<... 2-2-2225... .252- 
Wan Etten Creek, Au Sable. Mich. 22-2050) 2 ee nen coee 
Intermediate Lake, Bell 
take Hamlin “LudinetonsMich Ac... coscco.s coon eee 
Spearfish Creek, ‘Elmore; 8. Dak. . Joo. 25 oss .ss-ccwncceeenesne 
Box Elder Creek, Benchmark, S. Dak...................--.--- 
Spearfish Creek, Spearfish, S. Dak................000-00---0-0- 
Prout Ponds Roubaix, 5. Dak. 20.5. escen ona cnwase ane eenees 

Rainbow trout: 
Blackwater Creek: Jasper Alay. «sae ot oa nnn a coue nee ne 
Big Cove Creek Mill Pond, Gadsden, Ala 
Big Spring, Huntsville, 
Applicants in Alabama ........-.-.-- 
Oak Greek. ferome sAvin 2 so 28 Sas ose eae 
Oak Greek: Wlapstafi Ariz o.oo cc ge. seen noe eee oe 
Clear'Creek, Jerome: Auizi-~ == sect on a ee eee eee 
Big Creek, Rich Mounta 
Fish -Pake--PmesBintt (APR <5 8 0 oe poe ee eee ee eg 
Spring Brook. Ropers "Arms s2¢ <2 5 a ee ee een ee 

EW ysl DC] » Gee emma Oe epee SRE Oe oe 

Ala-- 2° 

BN FATES oe ot ee ee 

Eagle River: and: bake “Berrys Station, Colo... 22. -..<. 2-8 Sho snqo5 see feee eee 5, 000 
Artiicial Bake ‘SalidaCole: <2-. seas eon see eee cn eee lene eee 20; O00) [= osccees eee 
Fryingpan River, Thomasville, Colo -..........-. OR oo Who a ae ee ee 45; 000) boss eee 
Platte River, between G 
Eagle River, Berrys Stat 

rant and Chit Colo 252 25s. wo ccmoe on eee 45: 000 ilo c oe 
JOH GOO: 5< = ss sancons So necsae asa seee lene ee ee 50:000 ,}o5-ecn ee 

Prous LAG. GroveriGol Ol. son eke cone cca eee cc wee eee ee 10; 000 | seen 
Appheant at Sterling. Colas. 2.225 5-2 82 a ec oce occ ewe eee oe ee eee 
Copeland Pond: :SeymourncGonn: 202.2.) ee ee ee eee 
Connecticut Fish Comm 
Applicants at Windsor Locks, Conn 
Beaver Pond, Pine Orch 
Pembleton Creek, Ellendale, Del ..................... 
E. G. Shortlidge (State waters), Wilmington, Del 
Spring Lake, Cedartown 
Cherry. Boe and Rock creeks, Ellijay, Ga 2-<2 0-360 5.50. ec co ey ee 
Patluiah Hiver Talinlah Palis Gas. . 2 o e oe ee ee 
Wolf Creek, Turnerville, 
Anderson Creek STurlerygile Gao - 22. Se ee Ne [2c eee eas 
Heep Creek rurmergile: Ge 55 oo Fy) oS oe Be La ek ae 
Bie Spring. Calhoun Gano. cs Sek Sano econ ee sw cee oe cal ee ee eee 
Wash Ponds: Calhoun: Ga 2553. cos oes epee ae a ee Nee nee en 
Ivy Creek, Clarksville, G 
Santee Creek, Clarkesvil 
Amys Greek: Clarkecyalle (Gaia. 2. 20° Ses on 38 ee ee ee eee eee ae 
Crystal Bake Dalton.Ga 22 se eee no a eet bean ee ee en ee 
Pacolet Lake-New Holland Gas. 522545) 6 <8 22 ee 
Bookout Greek; Rising Fawn Gai o2 2225502, (52-3. os eee eo a ee 
Fish Lake, Toccoa, Ga.. 
Applicant at Dalton, Ga 
Bee Creek, Olney, Ill ... 
Spring Brook, Bristol, In 
Trout Pond, Rolling Pra 
Early Lake, Durant, Ind. T ....... 
Crystal Lake, Dewitt, Iowa ......... 
Snymagill Creek, McGregor, Iowa.... 
Spring Creek, McGregor, Iowa. .........-.-------sece- sees eee cna as Se PR sd 
Maquoketa River, Forestville, lowa..................-.------ | ose 50, 000 
Mill Greek. Bellevue, low: .. <2. <..cecccns hoon be cnc cke ncn oe cue e e eae 
Tame Creek; Mason City, Iowa. -2225<.-cco ce cope weee suse ee ere 
Wpperlowa:Biver, Decorah, lowa <--4 =~ = 5.-- - <2. -5 cnet eee ee 25, 000 
Big Cedar River, Osage, 
wurkey River, Cresco, lows. ... ..<----s-sa--0scscacrSs conde tse See ee eee aes 
Wapsipinicon River, McIntire, lowa......................---. : 

- SEE= ission, “Windsor Locks, Conn: ... <..2.|aaesess so Wee see 

ard, Conn ... 

p Gn See oe iw cae a coe noo ee esata cele chase eae eee See ee 

owuws 

SSESEEESESSEEEEEESE 

oR EE eee ee ee ee eer a eos PE Ee EPeNepeeetone ee 

ERE eee ea ee rd ne eek Kote eee 
SS fe ee en ee ee Ee aay By OEE seer ore 

thet pam bet pee ek at pd pe Pea sg! 3) o 

ie 

Gn onca - Secs oc es cease sen ewes ores -2ace ps Beas wake Un eee eee 
irie, Ind ... i 2, 000 

e522: 
owas. hee oe est ee eee | es eee ee oo oe 

geeeeieeees 
Tonia, Jowa to css ee. On eee PRE Sood ea 25, 000 foxaureiteess 

Upper Iowa River, Ches fer, TOWS 2. <<. <n 55s encc nce tan u nt o ee eeeeee 25,000 |<2 62.8805. 
Turkey, River. Fort Atkinson. lows... .... ~~~. 0-c5.ssenon cel eee eee 25,000 [eee Poa 
Red Cedar River, Charles City, lowa... ---- 5-3. 25.5<.csnacnedeeneeeeeeee 25, 000 | soo eeeees 
Des Moines River, Estherville, Iowa...........-..--------<- eo as oo ee 30; O00: tS: Serene 



REPORT OF COMMISSIONER OF FISH AND FISHERIES. 87 

Details of distribution—Continued. 

| Fry and | Adults 
Species and disposition. | Eggs. finger- | and 

lings. | yearlings. 

Rainbow trout—Continued. 
Maquoketa River, Manchester, Iowa 
Spring Branch, Manchester, Iowa 
Canaan Lake, Camden, Me 
‘Lake Penneesswasswee, Norway, Me 
Phillips Lake, Bangor, Me 
Twinings Branch, Belair, Md 
Texas Branch, Texas, Md 
Turkey and Painter branches, Parkton, Md 
Spring Branch, Garrett County. Ma 
Muddy Creek, Garrett County, Md 
Fishing Creek, Frederick, Md 
Bennetts Creek, Frederick, Md 
Mine Branch, Minefield, Md 
Branch of Youghiogheny River, Mountain Lake Park, Md 
North Blade Pond, Swanton, Md 
Brownings Dam, Oakland, Md 
White Oak Run, Oakland Md 
Marsh Run, Oakland, Md 
Trout Lake, Oakland, Md 
Lake Jorosa, Glyndon, Md 
North Branch and Paint creeks, Hyattsville, Md 
Maryland Fish Commission, Druid Hill Park, Baltimore, Md . a 
Lake Quinsigamond, Worcester, Mass gy a a ne eae) Meee Spot ree te lee lige See oe ieee 1,000 
Pine Grove Pond, Williamsburg, 500 
Massachusetts Fish Commission, aadiee Mass 

Wilkinsony ille, Mass........ 
iCkarbhrGokay Mill pny. Mass oc . sb ocuc tess seces ce seco ooeie= 
West Creek, Hastings, Mich 
St. Marys Rapids, Sault Ste. Marie, Mich y 
West Branch of Cedar River, Harrison, Mich...............-.- ee 
Perch Creek, Sidnaw, Mich 
Tributaries of Paint Creek, Oxford, Mich 
Black River, Onaway, Mich 
Titibawassee River, West Branch, Mich 
irons iver wNGltord SMICD: oo eo oo Sone a oa ccinoet me ceases 
Ric Sorin te ONGD WMC 2h oa. oa aa sinedee ea cisienecenn=s4a 
TESTO TA CPO UMIbR MUR Ss - 2 oi eo oo inno aches sp mccccees 
Branch of Lester River, Panth Mann eek en aaa Sane 

Brazil Creek, Bourbon, WEG eres oP toe ee |p 2 Geet Ree ais eee eS 6 
Flat Creek, McDowell, Mo 
Lake of the Woods, Fulton, Mo -. 
Spring Lake, Republic, Mo. 
Ash Cave Lake, Dixon, Mo 
Distillers Pond, Southwest City, Mo 
Galloway Cave Pond, Galloway, Mo 
Bryant Creek, Mansfield, Mo 
Spring River, ‘Verona, Mo 
Bennetts Mill Creek, Lebanon, Mo 
Baker Lake, Dixon, "Mo 
Hahatonka Lake, Hahatonka, Mo 
Fish Pond, Carthage, Mo 

Kansas City, Mo 
ROTC TNO ete oy eal wae te ia oka eeman ates 

Hickory Creek, McMahons, Mo 
Bennetts Mill Spring, Bennetts Mill, Mo 
Schlichts Springs, Crocker, Mo 
Blue Lodge Spring, Bourbon, Mo 
R. D. Kellogg, Lebanon, Mo 
John A. Williams, Verona, Mo 
Nebraska Fish Commission, South Bend, Nebr.......-..------ 
Penacook Lake, Concord, N. H 
Espa aes niver COOVEDS Neder. aise sen sla ao ae ecn<cn ocean eas = 
Webster Lake, Colebrook, N. H 
CoCcheco avers DOVEE ON ile a 5.8 ee ace So cott os sone Seen 
Chas. B. Clarke, Concord, N. H 
Spring Brook, Ramsey, N. J 
Fish Pond, Gallia, N. J 

Riegelsville, N. J... 
Pecos River, Glorieta, N. Mex 
Gonzaloy Aroyd Creek, Springer, N. Mex 

eu 

fem emt NO pe feet fed fan NOD 

— I ie) 

Alamoesitos Creek, Springer, N. Mex 
RHEL ONG prin Per NM MCK 2.028 scons oeecaceans-ooececeeoes 

Engle, N. Mex 
Las Vegas, N. Mex 
Dorsey, N. Mex 

Fish Pond, Hudson, N N.Y. 

Indian Creek, San Marcial, N. Mex 
Wynantskill Creek, Troy, N.Y 

eee ee ee a ee re ee 

SESSSEEE S 
for S 

See 
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Details of distribution—Continued, 

Fry and Adults 
Species and disposition. Eggs. finger- and 

lings. yearlings, 

Rainbow trout—Continued. 
vacobsiGreek iWatertown, N.Y - <c-ceccnccocenceecweue cease acae pease tees LOFS60"| esse aeaeen 
J. Stens Creek, Watertown, Ni Y.. s-.-2¢ cmactncanneaemeeeem ane [See eee OF OOO ss aecctene oe 
Jummey C reek, Watertown, Nii Y. «.<26 2.2 ccejeos cco Geee cere Helmer | oes cemneeees 92 000s ||. 2c antes 
Silver Mine Brane h;, Hot:Springs, NiiC. o.ccces vekcsccceba cut cklle<cei ae ee eee eee 1, 000 
sprung. Creek, HotiSprings, N.C << 222 Seen edeecemeiswiecemitas| tes cece eee | -eeeeaeeeeeree 1, 500 
Nokomis Mill P ond), Lexington,.N. C << 2222. cece emecidenienckece | eceeene ene le nee Sone 1, 000 
Fish Lake, Oak Ridge, ne C a mrae, Sled ete ole mbes ee Oe Sree oe ie |e Ce See ee eee 1, 000 
Mik River, Blk Park: Ni Co. necncss coeteb an .actieminicacummee ete tal Sone nee eee a eee 1, 000 
Fish Pond, Spray, N. So ace ak Lc Ga Bn = [tovefei ts ee a iages 700 

Morrisv ULES ING Gi se oe a rad ee a eee ye een ik peeete Bees 1, 000 
Cranberry and Bley ins cree ue Cranberry, IN: ©. 25425. 25ecc|ccen. oe eee ae ee eee 500 
Trout Lake, Row jane _N. Oe eee cree n ed aidnle sours sb achar Recent e eee leicht keeles 1, 000 
Millpond, Row land Nai G fake. joccatcce accep ae aeb encbice oes | eeece Soe eo eee 1, 000 
French Broad River, Wiot Springs, 'N. 'C2be: sack eit ank eee ee es eee ees 500 
Swannanoa River, Black Mountain, N. Cee eee nee SRS pene caneecad echaansesanans 1, 000 
Savannah and Green creeks, Dilsboro, NiO. sassxa sessions feces teens eee eee eet ee eee 875 
Steele'Creek” Morganton: (Ni. @.s.225 2 <c2.cncescsnccnewe cock ao] ltoeeenn ne een ee eee 500 
Craig Creek Morgan TONING. occce Sane oS oe eer cite ais son ice wien le Rae Se eee ee eee - 500 
Camp Creek , Morganton, Nii Oras ossccn Soece aces cccdsledec cae ecs loses asda enews See eee 500 
Rose Creek, ‘Morganton, ING Cla anse an wacacooee ages maGre San Beet leon teen eee eee 500 
Johns C reek, Morganton, N. © na annncnnnnenn sienna nse- Jencen|easecce=sses Peewee. 500 
Upper Creek, M OTEANTON ENE Coals. . Sevens e es a ae ae |S eee [2 Rese epetaed 600 
Diamond Lake Wade Mecum: Ni Cis S550. occ occsc sees cnoeeeeleeee ee as eee 1, 000 
Clear Creek, Hendersonville, ING Gee no5 nic leas ccc cas es.s.cc<imnch eee ae sae ee eee eee 1, 000 
Devils:Creek= HuntsdalewNe 26 i dcpiciocicccwst aces cece ee ee cee ae Soe es 1, 000 
Hollow Poplari@reek wHolow se Oplar oN Caen cece are ee oer | Rete a ee ee eee eee 1, 000 
Bolden ‘Greek, -Bolden Creek (NaC. 2558 ache shen teehoece secede sone nee ee Eee 1, 000 
‘Prout PonaGeDurham | NAC: 2. esc ciccceatseemcme anemones! Sesme emer eee aoe eee eee 500 
Mine Fork) Creek; Mine) Hork, Ni i© < 28. 2er cee eee ee eee eee 1, 000 
Jacks’ GreekiJacks'Creek, IN. .Giiscs cccassne cass nels oc SOE eee PE ne aa | Seem eee ees 1, 000 
Boyds Creek.Boyds: Creek, N.C seasesarch crc eiwinl nate caren neloe | nccine ae ee SS ean eee 1, 000 
Applicant at ROxDOLO; Nels ce. o-oo ce eee ee eee eee eee ee | see eee eee \sSesclccee SeeEs 200 
CAs Schenck Biltmore; Nei Ci2ncasniceneocnise eben centr ene: 25;000|..se2euass) 2s Ee eee 
HOLESH River winester INe Wak wesc cee ey eee. nee see eee eee 
Beaver and Cedar creeks, Springfield, Ohio 
Applicantiat-Ameandsa,, OhiOless tee ceeseeeseeheeneeereeeEeee 
Indian /CreekWoodward: Okla 2.222 feet cn cesmecn me ccweeeee 
North Canadian River, Oklahoma, Okla ...................... 
‘Applicantiat Whales @lolageae see swiss cmtoericet ice deckkhe wick meee 
Necanicum River Seaside Ores 2... ooecss- sence eeciencr ee oe 
spring Lake Chester Valley “Pas... 0s sssiewsssn elcome ucmeceaiece 
Tributary of Susquehanna River, Cush Creek, Pa } 500 
Musgueto Creek iWallisum sport Paieseee ss aaeean cee oecee aomee 1, 000 
Mountain:Brook Wand street Pane ceicicjeteisraisictare <icionteiciss cfere.a seria 1, 200 
Windsor Furnace Creek, Hamburg, Pa.....- 2.2.2. -0.scseeecsen 7 
DolphinsRuns JOHNStO WME Pann aee seep ae ae ccecanneee sees 2, 200 
Worfih kell Creeks Robesonia Wha ze sce cee ate ones eee eens 500 
Sand Spring Run mehieh Pee oes occ cectncen ce ciencee meee 500 
Ash Gap Run Wehip hPa an ssa sack ccasee sien anains waiaeicsteterefemte 500 
Rond'CreeleiRun; Mehlich sks). te sece esec oecccideive saececen mene 500 
rout, GreekMicehigh Paso sa SI, Ss ein oaceige oe an eremeos ™ 500 
Stonysnun yy vahanoy, Cityab dec o-ccecccceere cee neeeene se roee 500 
Messer, Ni ger, Hollow, and Rattling runs, Mahanoy City, Pa. 500 
Stone Cree Huntingdon, EG reyoet tote ors tte eicte le ele eee 1,500 
Spruce Creek, DPLUCE Creek iP a chic cc's tatcic ford aatalornide aoe awe 1, 000 
Shermans Runs Riddlespure vee csc. oaeccncesene sumac ceeee ee 700 
Clear Run, Dubois, TP Oe ee ss Sera ie re eet 800 
AlleshenyiRiver; Coudersport, 2S... 2.cc cin se cen cewiteereeeee 800 
Hill’Creel, Mansh el dba. 32 stn grossa oe ose oe swan ne 600 
Bailey Creek: Manshelan bate. son. o6 cance cee e siete tose 600 
Mill Creek. Manstield sass ie 2 sd sccsotons cae eee 600 
Mish PonG tt Bellevernon sPa- ceo ecein yet ee eee ee see eeeeees 600 
PVOHNSONUR INV ONNSON DIT Es balsas cece eee eee eee ne 800 
Rabbit Runt Tamaqua, wha | ojczsccemcces accueveces- meee aes pee eee 5 
Cushen'Creek: Grant, Pa). .ssncncae ace stete carrcenre araretaruoersel payee | Selon aaa eee | Se eee 500 
Falling Spring Creek, ‘Chambersburg. Pa <2 <8 cen oon aa ances eee eee 800 
Queen Run, Lock Haven, Piso cece fa: aE He Helo alu atcletsimieicbel de isicie areca ee = ee eae | ee oe 6, 000 
Sugar C reek, Columbia CrossRoaGs; Pai. ses. alco 5 (cs ais |v oe eee oe emit meester 1, 200 
Trout Stream, McBibatten Sas seidicicceases mead awecan ce ws ene eee teal Maen ae 800 
Rattling Run, Gordon) Pare <a. F sec clstnr to lore Sa atorde eto ne eet eeeee el tee oe 1, 000 
locust Greek, Mahanoy? City, (Pits... 5556 26 on secc tec cenie o Seta a| emcees] awe san ee 500 
rout stream, Mahanoy Clty iP ae, fare acarorctate tan worainictarare oleisereicleel aerate teem 500 
North Mork Creek ;JONNSLOWM basse cas wcteee o ee aeeawecene ee tle ne epee 1, 600 
Prout SUeaMsS, MULCHING Weare eae <a ioc capers «cn ouje ecm ei dee oc awa| acinsiin ae 800 
Starrucca Creek, Starrucca, Pa............... 500 
Reform School Pond, Morganza, Pa 400 
Tributaries of Clarion Riv er, MOXDUIe, Pa... se 6c be neta eos oa oem See eee eens 1, 600 
Clover Greek: Altoona aot 39. onde cee ccc sc wa dcccalvawel geemae eo eee ate eee ee ane eee 1, 400 
TRONa Orbehe A ItOd nn PRL ood jak od. oes. n noc oo deca sa gee ee RS lek. seowalesiee 400 
Ont Creek, StrougsDure iP a. oi i see ici sean cn wear canadeeuette a Meee wn eles | eee ee 500 
GoosePond ins Cresco, Pat 225. soc cece stow osama teen osieee eee eee ie or ee tae 500 
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Rainbow trout—Continued. 

500 
500 

500 
500 

500 

1, 600 
500 
500 
500 

500 
500 

500 

500 

800 
600 

1, 400 

600 

1, 000 

600 
500 
200 
500 

1, 000 
1, 600 
1, 600 

500 

1, 000 
500 
300 
500 
500 

1, 000 
1, 025 

300 
300 
300 
300 
200 

1, 000 
6, 000 
2, 000 
4, 000 
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Details of distribution—Continued. 

Species and disposition. 

Rainbow trout—Continued. 
Dicks Creek, Dicks Creek, Tenn 
Dry Creek;Dry Creek, Tent -. << -25 -sceececteocitascsteecndedse 
Dickens Creek, Dickens, Tenn 
Beaver Dam Creek, Crandull, Tenn 
Rockyfork Creek, Rockyfork, Tenn 
Spivy: Creek, Indian’ Creek, Tenn = 2a pe sane ne eee 

Unaka Springs, Tenn 
Nolachucky River, Unaka Springs, Tenn 
HishLake; Mason, Denn. 23504.2<cistaniciemeina sie mosates seelte oleic 
Carrs: bake; Tazewell: Tenn i csa5 2 es caren eaneen sec doeoeee 
Higgins Creek, Ernestyille; Tenn: 2... seca 5 once soneccine ee 
Bumpus Coye Creek, Bumpus Cove, Tenn 
Higgins Creek, Higgins Creek, Tenn 
South Indian'Creek= Chestoa: Tenr2 ea aceenc cee ace eee eee 
Underwood Branch: Blut City. Tenme. sceees acceso cee see 
Barren Fork Creek, McMinnville, Tenn 
Watauga River, Butler, Tenn 
Spring branch wiinwin’, Renn sc. 28.72 cyes oan close eieteine eee 
South Indian Creek, Erwin, Tenn 
North Indian Creek, Erwin, Tenn 
Broad Shoal Creek, Erwin, Tenn 
Buffalo‘ Creek) Buffalo= Tennis == os acd eee aso el-no eee noeieeite 
North Indian Creek, Unicoi, Tenn 
TANKS WMMISM LOK: cco soos hac ee cates coe Sd tale ewes wise cent 
Waterworks Reservoirs, Ennis, Tex .........20.... 50.000. 000 
Pond, nnissRex soe see ha Nee Se ection Seino etcctetoeeaeleniere 
John Sharp, State fish commissioner, Murray, Utah 
Beaver Pond, Proctor, Vt 
Clyde:River New port, Vitietes sos8 see canes mecloe to acaerees 
Bean Pond, Wheelock & Snyder, Vt 
Willoughby Lake, Westmore, Vt 
Reservoir Lynchburg: Var. 5>2 doses coon nee seeded 
Trout Pond. Cedar Sprimegs jVaisocsccss ce aeeisteiice co cee sareeene 
Martin’ Creek -Boons Pathe: Viaieccacosee mae ses seen aeeeeecec eit 
Tee Pond: Cumberland Wass. sec occs eee eater eneeecseee 
Trout Pond, Burkes Garden Valls. ceo sos sect ee ceeaee eee 
North Fork of Catawba River, Fincastle, Va............- ea ae | 
Trout Pond, Briggs, Va : 

Eggs. 
Fry and 
finger- 
lings. 

Gedar' Creek: (Winchester Vie sateen cc Seno caciow cen sree asen 
Vance Spring, Winchester, Va 
Bobbs Run, Winchester, Va 
Fish Pond, Milford, Va 
Goose Creek, Plains, Va 
Fish Pond, Spencer, Va 
Wolf Creek, Vienna, Va 
Fish Pond, Cumberland, Va 

Seottsville, Va 
Wash Creel oynch. Va seen Vine Li Sie pate > a a 
Milland'! ChifiCreeks: Tynch, \Vias22 5. o-20 eS ee ee nee eee 
Fish Pond, Ontario, Va 
Millpond, Draper, Va 
Trout vake wuraluRetrest Vas ss ess ee eee eee eae Ee 
Northfork Creek, Northfork, Va 
Fish Pond, Powhatan, Va 
Graham Creek, Burfords, Va 
North Fork of Holston River, Ceres, Va 
Kish Pond? Mariony Wass 28222 252s. cc eee eeeeene eae eareee nee 
Back Creek, Stewarts Draft, Va 
Glade Creek, Blue Ridge, Va 
Dry River, Harrisonburg, Vas iist ress s acceso eee ee 
Appomattox River, Petersburg, Va 
Stony Creek; Petersburg. Vai i es2ccos oS eee 
Bailey Creek, Petersburg, Va 
bake Spring; Gap Store: Vacs: :. so.re- cee ee ee eee 
Paper Companies’ Reservoir, Bristol, Va 
Goose Creek, Bristol, Va 
Brumbley Creek and tributaries, Abingdon, Va 
Light Top and Laurel Rivers, Damascus, Va 
Mill Creek, Christiansburg, Va 
Trout Brook, StrashuUre, Vaeacsceesscesoce a cectcb es avo ace se uae 
Berry Creek Pond, Amherst, Va 
Reed Creek, near Wy thevillesViani 2s s-s-5 Ro ae 
South Fork of Reed Creek, Wytheville, Va 
Tates Run, Wytheville, Va 
Little Stony Creek, Pembroke, Va 
Dry Branch INGITOWS SV dress cee seca coca enone te eo oeeeeenine 
North Fork of Clinch River, Tazewell, Va 
South Fork of Clinch River, Tazewell, Va 
Laurel Creek, Elliston, Va 
PiOiy CrecksebMlSLONV dese aceneccne cee seater 
Jennings Creek) ACACIA; Viluveevcccevdtcussecseveecbeuoncress 

REPORT OF COMMISSIONER OF FISH AND FISHERIES. 

Adults 
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Species and disposition. 

Rainbow trout—Continued. 
SpielCreeks CatopaxdwVa..- 22. - tn's cictalctal-ial-ataisinleteinielocieicwete'a'ciniels 
Cove Creek, Max Meadows, Va 
DLOUTPUAKeSROAMOKEMV Becca ss = css wine e ere’alsinie -leatnle/civtariewinise site 
Tinker Creek, Roanoke, Va 
HISHEPONG Crockett WVaecr ccs =<. wcoes sees s toeessedcaceesec eae 
South Fork of Holston River, Marion, Va 
StaleyeCrecku Marion; Viale socs cecese cciele cess talde alee saci soe 
Berry Creek, Abingdon, Va 
North Fork of Holston River, Groseclose, Va.....-.----------- 
Middle Fork of Holston River, Sevenmile Ford, Va 
POUL SA Ke PR OLOR VA ome = tn seice seine de aiectctcl acid cecidcaias aasloaciests 
Gladstone Pond, Gladstone, Va 
Spring Pond, Bluemont, Va 

Harrisonburg, Va 
Spring Stream, near Alexandria, Va 
Swanlerceks Warminster Vialjcesce eeiadiciacwensreesccscsgsedeces 
Buffalo Creek and Lick Run, Forest, Va 
Mill Pond, Rural Retreat, Va 
RoanokeuuversHIMSLONs Vidic cee en seas odsscolsdosoo steak eeeeee 
Tributaries of Difficult Run, Vienna, Va 
Trout Pond, Rural Retreat, Va 
Stoubles Creek, Blacksburg, Va 
Meadow Run Petunia Vian. ccs sec oo secedes os cicdacanceoeectdiasas 
North Fork of Roanoke River, Blacksburg, Va 
Hick Branch Blacksburge, Vas... soce ssec sss 2 sa saseese 
Stone Bridge Run, Milldale, Va 
Little Reed Island Creek, Betty Baker, Va 
Buffalo Creek, Bayard, W. Va 
HISHEEOUGSMPLOM MW. VW de toe cence cc cece ce cet) saccecese cae cass 
Buffalo and Cross creeks, Wellsburg, W. Va 
rOuisEOnd ekunn elton Wie Vai ose sacs acon sane ss scSeadecace- 
Cheat River, Morgantown, W. Va 
HyiiiSseR in. Charlestown. Wii Vanacec sccoe son ccenslescseccsss ee 
Trout Brook, Rowlesburg, W. Va 
BLOM ONECKA AUP UStHWUSUscocccs sc cveceeceddiaccceccaucstsces 
Augusta Pond, Augusta, Wis 
CoonHorks Creek AMeuUstas WSs so cjecac cceclecsine ses cssesceseeue 
Pigeon Creek, Alma Center, Wis........- 
Wyoming Fish Commission, Wolf, Wyo .. 
HS Beattie wNexiTCOt eco met eet ees ode cine oe ew Jace Saulascnee tes 
Walter Bailey, Malvern Wells, England 
Moreton Frewen, Innishannon, Ireland 
F, Bruggeman, Lemgo, Germany 

Black-spotted trout: 
Chicago Lake, Idaho Springs, Colo 
Millers Lake, Taaho Springs) Colols 25... 5.2.2 --c--ncseeneeeae 
Loch Lomond, Idaho Springs, Colo 
Soda Creek, Idaho Springs, Colo.....-. 
Clear Creek, Idaho Springs, Colo 
Lake Creek, Leadville, Colo 
Bocki@reeks Mead ville (COlOssccassce cee cece soe eee seeae nen ewee 
Savage Lakes, Thomasyille, Colo 
Onrystaleake Malta Colo ccrcscoce. acoso teecinssaecesceceh eee 
COne|OSMmIVyer AN LONItO; COlOms sass: Sorecestecees cseceaenene 
Chicago Creek, Idaho Springs, Colo 
HanlertakeyCnOmasvialler ColOs msccsscatcsscacsasccsocscecsee 
Fryingpan River, Thomasville, Colo 
hittle Dhompson) River, lyons: Coloiss2e.02c-s2sesene+ 220 5ecee 
St. Vrain River and tributaries, Lyons, Colo.................- 

Eggs. 
Fry and 
finger- 
lings. 

Adults 
and 

yearlings. 

25, 000 | 
25, 000 

397, 790 

3, 000 
2,500 

Texas, Mera, and Colony lakes, Westcliffe, Colo 
Clear Lake, Georgetown, Colo 
Fish Lakes, Leadville, Colo ........-. 
Eagle River, Berrys Ranch, Colo.... 
Grissley Creek, Glenwood, Colo ..........-.-.2.50.-.0.-0-0s2-- 
Fryingpan River, Ivanhoe, Colo 
PinivevRiversBallevs: COlOsste occ. sak ccasdsce sw cacscetaes seeeee 
Hunter and Maroon creeks, Aspen, Colo 
BrusniGreek, HaPle Colom sececsa.cacccciasc\sseccieeecewececees| 
Marshalli@reeksChester Coloisecccsseocch ceeceeccdee cscs neces 
Beaver CreekwAperdeen COlO sn 20 teceees 2 ld- seco encoewoss 
lk Gree ke GUNNISON A COlOMa-sacce vena at cee cee cece ce acccce. 
Goose Creek, Wagon Wheel Gap, Colo 
Boulder Creek, Black Hawk, Colo 
Sipsum Creek, Gypsum, Colo 
Fish Pond, Buffers Spur, Colo 
Alex. Van Boxel, Cimarron, Colo 
Crystal Lake, Hailey, Idaho 
Lake Ethel, Nampa, Idaho .. 

20,000 |.... 
See eee eee eee ee ai) 

eee cere eee eee ee www ewe etter te ee eee weeeeeessees see 
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Details of distribution—Continued. 

Species and disposition. 
Fry and 
finger- 
lings. 

Eggs. 

peep Gud, trout—Continued. 
Hayden Lake, Rathdrum, Idaho 
Rive DakesPriest River, [daho vise scean sone seme eee eeonee ne 
MroupnLouGs, Henrys Wakeyidaho sesso ess see ce ease ceee eee 
Re A OSbOrn Su. AntNOnYALGRNOl see eee aoe eee eeaeeeee 
Walter Green, St. Anthony, Idaho 
CoA; CofimansSt- Anthomycldaho cc occ nice cie seein eee ace ates 
Six Mile Creek Pond, Toston, Mont 
Duck Creek. Bonner Mont oc.5- <> set ee ae eee ee eee eae eee 
Make ALVOrds Troy, NOMb sa cace aclam coe meee ee cciee sees eee 
Upper Dry Wolf Creek, Monarch, Mont 
Twin Lakes, Columbia Falls, Mont 
Pritchard Lake, Chester, Mont 
Fish Pond, Chester, Mont 
Spring Lake, Chester, Mont 
Corrall Brook, Chester, Mont 
Little Boulder Creek, Boulder, Mont 
South Miners Coolee Creek, Shelby Junction, Mont 
Morgan Pond, Maudlow, Mont 
Gooseberry Creek, Shelby Junction, Mont 
Blacktail Deer Creek, Dillon, Mont 
Red Spring Creek, Harlowton, Mont 
Little Belt and Highwood creeks, Belt, Mont 
Belt and Deep creeks, Great Falls, Mont 
Neil Creek, Great Falls, Mont 
Sixteen Mile Creek, Bakers Siding, Mont 
Scotts Lake, Red Rock, Mont 
Sixteen Mile Creek, Broadwater County, Mont 
Spring Creek, Harlowton, Mont 
Rock Creek, Harlowton, Mont 

North Powder Lake, Haines, Oreg 
Trout Ponds, Norton, Oreg 
Little Spearfish Creek, Spearfish Falls, 8. Dak 
Box Elder Creek, Nemo, S. Dak 
Spring Creek, Hill City, S. Dak 
East Fork Spearfish Creek, Elmore, 8. Dak 
Spearhsh: Creeks bilmores Soak © 2.55. aac2 gana Sesser eee 
Middle and East Forks of Spearfish Creek, Elmore, §. Dak ... 
Upper and East Fork of Spearfish Creek, Elmore, S. Dak 
Lower East Fork of Spearfish Creek, Elmore, S. Dak 
Spearfish Creek, Spearfish, S. Dak 
Crow Creeks, near Spearfish, S. Dak .... 
Trout Ponds, Spearfish, S. Dak 
Whitewood Creek, Englewood, 8. 
B. & M. R. R. Ponds, Englewood, S. Dak 
Tributary of Box Elder Creek, Rochford, S. Dak 
Tributary of Spring Creek, Hill City, S. Dak 
Squaw Creek, Hermosa, 8. Dak 
Fish Pond, Pringle, S. Dak 
North Fork of Rapid Creek, Rochford, S. Dak 
Jim Creek, Nemo, S. Dak 
Red Butte Creek, Salt Lake City, Utah 
Freeman Lake, Newport, Wash 
O'Reilly River, Newport, Wash 
Trout Lake, Hood River, Wash 
South Fork of Stilaguamish River, Everett, Wash 
Samish Lake, Samish, Wash 
Local Trout Creek, Northport, Wash 
A. J. MeNab, Lake Nebogemain, Wis.................--.----- 
Streams in Big Horn Mountains, Sheridan, Wyo 
Wyoming Fish Commission, Laramie, Wyo 
S. E. Land, Laramie, Wyo 
Minister of agriculture and public works, Brussels, Belgium. 

Total 

Brook trout: 
Big Spring Creek, Tuscambia, Ala 
Lode Creek, Leadville, Colo 
Fish Lake, Montevista, Colo 
Cimarron River, Cimarron, Colo 
Little Cimarron River, Cimarron, Colo 
Van Boxel Lake, Cimarron, Colo 
Cimarron Fish Lakes, Cimarron, Colo 
Frying Pan River, Basalt, Colo 
Cottonwood Creek, Buenavista, Colo 
Clear Creek Ponds, Granite, Colo i 

OF COMMISSIONER OF FISH AND FISHERIES. 

Adults 
and 

| yearlings. 

. « . . . . 

Loall sh 

. . . ’ . 

NASMNS OO MOSH ONO SSCs WCOCOS 

_ 

eho 

e 

ee et et et DD 

SCOocunoue & 

Rr wore sre tow SYSOAILPALSSS 

_ 

NOSTO WO OMe to on SSSSSSSSSSSSISSSSSSSSSSSSSESESSSSSSSSSSSEESSESSSTSESESE 
5, 000 

SS22222S3% NOR ONE 



REPORT OF COMMISSIONER OF FISH AND 

Details of distribution—Continued. 

FISHERIES. 98 

Fry and Adults 
Species and disposition. Eggs. finger- and 

lings. yearlings. 

Brook trout—Continued. 
Hirving PaniRivery Sloane; COLO eoce cs esnes cccdeesases sac soss|soecrnseidhsd| cemad SaeSesecs 1, 000 

Thomasville, ;Colos: 2--2sss-<=o-s-2cs=- 75, 000 2, 000 
Cache la Poudre River, Fort Collins, Colo 10, 000 3, 000 
CnystalbkiveruRecdstaneyColor-f.. sce sssssssns cesses ecscecscces|Gcsee sates cleat tees shee 2, 000 
NicholeMbakes Crested Butte:\COlO saa c.nc0 s222 sncnsccs tess sa os|aonerneeer ees looseecsncesens 2,000 
HalRiverwoaaho Springs, Colon. seces2=cieccscescesssoesa-s-0- 5, 000 2, 500 
iBannine wakes ColoradoiSprings -Colos. ss - <s-.-ssss2565-55225||sncus cemaes|tse= oon os ecee 1, 000 
Hishpeaiker Colorado Springs’ Colo. ccs 2 sccsncs saat eee esol setae oes sacilen soesee comets 2, 000 
MavlorsHbaAKe eA SPeDs+COl Oe mecemeeeeciss ces ste sooceqeedes s cae omatareiwe insic dle Goce oe eaeeees 10, 000 
Eagle River and Lake, Berrys Station, Colo ...............--.|.---...----- 25, 000 20, 000 
Sprinp Creek Montrose, Cololse-s-25-cas cass escse - 25s cceen|ouseseos cess 15, 000 1,000 
Chicgsomakewldano springs :ColoO-2. 222.22: ses c2sesses a8 sees |Seb ccs ab sece|eebece woke ocee 500 
Chinngiakeyiaaho springs COlOm es sa.sc2sesccesccnceaeees|oeces = seoee beeen oo ewlens 500 
Hnelewood Pond thomasvaille; ColO) -222ssecas-s5-0<ca2s20c04| mace vinnie oeelee eo seeceinne 2,000 
AnImMasiRiver Duran sO COlOmers ca-csesesseascascessccccccss 
Platte River, Buffalo, Colo........ 
Arkansas River, Leadville, Colo -. 
Sanlesibaike IRock wood nColOsacace--cenecceacacscsceeetoenecee 
SpringiCreeke hhomasyville; (Colocso.ctsc-sececescecssiscccese 
Spring Lake) Thomasville, Colo...s5.-22.2.ccc-s-2e-sce2sss8e% 
Bomlder Creeks Dillon, CoOlOs5-sea5-ce5 2 22ceess=seestesece05255 
Little Turkey Creek, Colorado Springs, Colo.............:...:|..---....-0- LOS O00R es cseseea 
Cardnmen wakes stort Collings COlOnsccsse. cesses ee sec oe Sameeealon a seecctene A800) Beeeasceceee 
SnowpMassiigke Aspen tiColoss.sascecs sett ceecccsscaceetecce bees coun caem OOOO) | Sos ses25- 
WanehiCreek? Rresh waters Colo). 2 as. 222-22. sossecesessseneeslocteccccoces TON QO08 | Hees SS aoce 
HishnmbakessweadvailleCOlO) ssedenacsactecc sasess csesccsnsecese SIOOOM ASAE 3.45552 

WOvelan diColOm escent sewerce sscnwcceeeeesceceaee LOSOOO Hester Se. 
Trout Lake, Buenavista, Colo 54000 ase. 
Echo Lakes, Minturn, Colo.......- 
Lake Peterson, Boulder, Colo 
NorthyBoulderiCreek; Boulder, Colo... .-2...6c.cceeee ec scc see |scosseboauee 10, 000 
BinerRiverrereckinnridee: COlOe soass-=s2csssecons cess ocenceullscosdeondeee LOOOO) | MSs = 2 SeeS- 
SipavarainiCreekae GVOns) COolOssc aosnci< oi ees 00s via vee seme neces |eonascesnee. BONOOO I Ese ce aae2 
WascadelCreek Cascade (Color sacosnsceccos cosines = ccecee sats cs|scceewbenteen LONOODN| ee Aa eee 
HawardshakeCrestone i Cols assesceee sone ee ee ene eee celeeasceeseese 105 0001/5 See stasis 
ChicasolCreeks ldahoisprings. Colo. iiece ese ececste cess cee scee|=cscoeceseee 9,000, a2 2 5s8seeS: 
Bear CreckewMaaho Springs: | COlOm vss ceecice oclelsmeces ceeeecseen oscccoeseceal ON000 RES 52 See sane: 
iochwwomond sldaho Springs (COO) <2 s2c.-22-ceee-eeecenu- cer |aonscsdssene 55000) Bae ese 
Sllveribake Gano; Springs COlOksscseri-mccececceccsstasacumes|scssesceee ae SYOOOH IS 2s sees es 
Wanee Creelk-ldaho/Springss Cols: ssqac:-ecienicwiecicu eae wie ces |aceancacccas FiO00H| SSR See ece ss 
Lake Hassell, Idaho Springs, Colo SvOOOM ase scese eas 
iPlantoehiversChasel: Colosssaee ssc cence eer eects Sc anm ease ciererere LOSOOOS | Eats See ee Ss 

Clifii@olosas-cesecsss DHOQO) | Seeeek seen: 
Baileys, Colo-...-.--- 10 0009/2252 2225 4-.< 
Buffalo Creek, Colo LOHOOON | F2e = See = 

North Fork of South Platte River, Buffalo Creek, Colo .......|..........-- 5000) |/Sseeent asec 
PlatterRiverwhsta brook, (COlO)\- 2-5. sececw occ oes cacisaweewiamene « fs 

Cassell sh COlO essences soos ne sm clontroterew so ecice Serenivte 
Kalin Oy COl O)ssmazctarc a gation Seoeisseeaieiareacciniatues 

North Fork of South Platte, Shawnee, Colo 
Muldoon, Colo 

Buckhorn Creek, Loveland, Colo 
Tarryall Creek, Lake George, Colo 
Cimarron River, Montrose, Colo 
Naylor Club Lake, Georgetown, Colo 
Dallas and Cow creeks, Ridgway, Colo 
Smith Creek, Baileys, Colo 
Lake Lenore, Ouray, Colo 
Tusco Creek, Delnorte, Colo 
Roaring Fork Creeks, Rico, Colo 
Dolores River, Rico, Colo 
Scotch Creek, Rico, Colo 
Taylor Creek, Rico, Colo 
Elk Creek, Pine Grove, Colo 
Ground Hog Creek, Rico, Colo 
Bear Creek, Idaho Springs, Colo 
Trout Lake, Montevista, Colo 
Grand Lake, Georgetown, Colo 
Tomiche Creek, Parlins, Colo 
Uncompahgre River and tributaries, Ridgway, Colo 
Goose Creek, Wagon Wheel Gap, Colo 
Pienas Creek, Delnorte, Colo 
Crystal River, Placita, Colo 
South Platte River, Dome Rock, Colo 
Big Thompson River, Loveland, Colo 
North Fork of South Platte, Pine Grove, Colo 
Rock House Brook, Redding Ridge, Conn 
Aspetuck River, Redding Ridge, Conn 
Miames River, Greenwich, Conn 
Twin Lakes, Twin Lakes, Conn 
Applicant at Seymour, Conn 
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Brook trout—Continued. 
Gravel Creek, Blackfoot, Idaho 
Silver’ CreeksMailey, [dahonc23 s=,...5ss./a2sste eceae noes neaemane 
Bon Air Lakes, Spencer, Idaho 
Bonanza Lake, Spirit Valley, Idaho 
Thorps Lake, Rathdrum, Idaho 
ihake: Georse shienore, [dehom...c- 2. ce cee s occas cee ces nooeee 
Waterworks Lake, Bloomington, Ind.......................-- 
Tributary of Galena River, Rolling Prairie, Ind 
Trout Brook, Laporte; Ind! sco secre toca sacece secceaaencae eee 
Snymagill Creek, McGregor, lowa 
Bloody: Run, McGrerorWowae.--- acc seca ccse aoe cece eee 
Maquoketa River, Manchester, lowa 
Spring Branch, Manchester, Iowa 
Sawyer Pond, Greenville, Me 
Clearwater Lake, Farmington, Me 
Barnum Pond, Farmington, Me 
Sweet Pond, Farmington, Me 
Sand, Northand Norcross Ponds, Farmington, Me 
Gull Pond, Farmington, Me 

Long and Square Ponds, Springvale, Me 
Canaan Lake, Rockland, Me 
Hobbps:LonG Rockland i Mer oro. cs sees ncelsiaee aeee eee en aee 
Meadow and Branch brooks, Rockland, Me 
Norris Pond, Blue Hill, Me 
Unityieond siimiitye Me seer ens op ae nee ne pe eae aaa eters 
South Lake, Warren, Me 
GreenibekerOtissMeGe note sner cece deme cote se enee como coeemne | 
Lake Cobbosseecontee, Augusta, Me...............-..-..--.-- 
Black Brook Bro wnheld Me pasaccns sess soos cees ceeeaeee 
{Tripp Pond, Mechanic Falls, Me 
Sandy Pond, Thorndike, Me 

Embden) Lakes NortheAnsony Mes ne caccs sees ones se eon neeee 
Hancock Pond, North Anson, Me 
Sand Pond North Amson, p Mice sens nee see one ee eee 
Spruce: Lond sNorthtAmsony Mes. = ances cee ee nene ce een cees 
ChinarLakeswiaterwille- Mees aa... ic- ese aaoeeeaneeeeeceeccone 
Lake George, Skowhegan, Me 
Little Pond, Franklin, Me 
Otter Ponds, Bingham, Me 
Chase Pond, Bingham, Me 
Kish Pond Bingham: Mei 2255s cssne vices cance oeisceec eccrine eee 
Austin Brook, Bingham, Me 
Rowe Ponds, Bingham, IMIG weeijae sah cscecsce bere ceesencciccre 
Lake; Sebasticook; Newport, Mes. 0.520... losses. secaeee coeee 
Mooselookmegunticook Lake, Bemis, Me 
Quantabacook Pond, Belfast, Me 

Pond and stream, Cumberland Junction, Me 
Holeb Pond, Greenville, Me 
Spring Lake, Bigelow, Me 
Lake Anasagunticook, Canton, Me 
Sebago Lake, Sebago Lake, Me 
Nickerson Lake, Houlton, Me 
Pattens|Ponds) Wiisworthi Messe. snes see oen cs ceneceepeeeenes 
Marston Pond, Brownfield, Me 
Branch Pond, Dedham, Me 
Tonk PondstSulliivan Mes .csessc. sce ceee en] ene eee ane 
Heart Pond, East Orland, Me 
Penema 
Billings 
Little Houston Pond, Katahdin Iron Works, Me 
Phillips Lake, Dedham, Me 
hakelHebron sMOnsOnaNles cee sn cote. cae meee eee ae 
Green Lake; Green Lake lMe 2.5225. css sme cc cme coe noe 
Alamoosook Lake, Orland, Me 
Heart Pond, Orland, Me 
Parmachenee Club, Camp Caribou, Me...-.....-...-.---ceeeece 
Maine Fish Commission, Greenville, Me 
Rock Gay Creek, Cumberland, Md 
Deer Creek, Belair, Md 
Brownings Dam, Oakland, Md 
McHenry Branch, Oakland, Md 

au Creek, Calais, Me 

Eggs. 
Fry and 
finger- 
lings. 

Adults 
and 

yearlings. 

North Branch Brook, Springfield) Mass: =. 250.2255. os ee ee | ee elo ee ee eee 
Reservoir: Cottage: City; Masso \n..5 oes ee aan eee 
Stream and pond, Fall River, Mass.............-..------- 

15, 000 

Lyon Brook, Fall River, MAS... .¢.. 2... kee Rees 7S Ss ees 
karby Brook, Pall: River) Mass. 72. scscaecc sees tan eeceen weed | ute e erie leet oni eee 
Emerson Brook, UXDIGZC, MASS. . <idccacicccuncusascucmeumectencleecess Veueealoe suas Gecaen ae 
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Details of distribution—Continued. 

| 

< Fry and Adults 
Species and disposition. Eggs. finger- and 

lings. yearlings. 

| 

Brook trout—Continued. | 
CUVSTESCLVOIT SWVOLGCSLOD: MGS hos. (encie cts icte < oeieseles seine ele cites ost e ces ois | 15, 000 2, 000 
Knollwood Cemetery Pond, Sharon, Mass ........-...-------- He ee era ayat Seis oe 34 1, 000 
Plymouth River, Higham, Mass............-. Be eect Le toena ncn tate rear ar 1, 000 
Mwomountain brooks News benox, Mass: : ...c.<- -cesecce=---| cee ce ct soe slemssseeeceesee 1,500 
rout Brooks Sprinehieldy Mass. a. 22 -- 2-6 < ene sjec ieee ee eenieiee = = I efejstotocetelelsisre 20sOOO MEE SSt Sep se 2 2 
Coonemessett; River: Halmouth,, Wass). ...-....aceec.- 02. -----|s2cee-ccs = PM OOOE ES teehee it 2 
Massachusetts Fish Commission, Wilkinsonville, Mass ....--- 25. QOON|2 —seiks Beek cy joceetsencea's 
Massachusetts Fish Commission, Hadley, Mass ...--.--...----- Zon OOOR aaa sueeee eee iepismeere ee = 
Looking Glass River, Portland, Mich 25, 000 | 
Syne brooke lAamMazoOw Miche. oo 8 sone cece sete eas cece 15, 000 
Portase Creek Kalamazoo, Mich):..--..22s<s222-ceescaseerscse BEE 15, 000 
Murray, bake Grand Rapids, Mich ..-...-...22:s22s--ceeectss< ake 10, 000 | 
MeKamleyiCreck: Clare Mich 233 22c.0c2-c2< a2 52sec bo veeset sc = |Leeeeeecosee 10, 000 
RusselliGreek-a@lare Mich. - ooco.. 02-1 ecce cou ecsec cesses eeiies| esebesieceee: 20, 000 
THI ETeekAClarea NICH joe «\5..ciac cs see tae ae eae eee ans sen| Sees eee ee oe 10, 000 | 
Branch:of hopacco. River, Clare, Mich. 25: s222:2222s22<62s-20|25sse-Secn-- 10, 000 |- shaeeeeenes 
Munraye bake a MOslena Mil Chase. jascccsoncse cc ae cnc os nsceeee ee | Betser toe tear OR OOO Aare aeeE - 
CedancreeksyHanrisony Mich! .2 ssc se oe nce secre orice naeeeee beet aasoaee 205000) |2rea2-4- ce 
JoasiCreekssiasm son MUG ae 22 cask soos see ness csc os cca a2 ce enon 5 oe ee 157 000b |S saa-eser. 
lemon Creek-sBerrien| Springs; Mich ..-..-2:.-..--2s-=-2-2---- Soeeaeeree ce Z20K000! ea ae eas ae 
WiriohtpeondsGreenvilleeMaich) 22 o26 6 Semicon nases cneee aes oe ecieeescos cease OF 000s 2 225 te5-55. 
BernidgeiCreek, Greenville; Mich 5.2 <.2 << ecjcessssccee- secs. hate ee eas eae IGE (UU) lees oneaee 
Turk Lake Creek, Greenville, Mich................-..-.--.--. Be eoeees See 15, 000 
Brushi@reekAlpenan Miche. 5. oe. ccsc cases ec cmes oseleeeeees: acta See | 15, 000 
Browning ake sironvuMountaim, Mich): 22. 52252 22-6 --<-22|2.52-0805eec | 15, 000 
BInGiCreekesEo lle Mees se scan ond a dan soe mime acer ed al eooueecease | 15, 000 
Tributariesior hint River, Oxford, Mich. ...2..=.-..2---.----- eRe ae 25, 000 | 
Millikant@reeks Ona waye oil «acess sacs ena ociee we ciis soa] ce eemeeees 25, 000 
Wild Cat. and Little Wolf Creeks, Alpena, Mich...............|....-------- BOA000g |e tee 
Siliven@reek:yAl pena wMicGhl 2.(25.-'cncccnens- <2 cs soneh ose ee eee a ee 20000 3) esas knee 
igheeon Ges Vill fords MiaG hese peers leo mavoeticcctnnctecissen aenetcek [peer te Bx000) ee eek hee 
PUMP RV ET ROP EM a Wow NELG Ms 5 = ofa cctsicicre scieie ayniste niciceie mice eles = tet Ae yaya | 1OS000) S284: eee = 
ANE SAD Ce IverOhene yn MA CD sam ac eaccceceios sexe cic cieiccs ae sit|aaes see eee ee 10=0008| 2 ee 
Pigeon River, sallings, Michio... .2.2.0-..<=- Dee RAE ea [esate ee eae es LOKO00) | hacerseeee. 
StUMCONs Ry CLG AVL OLGs NLIGH on... miciice.sietaeiaracic es ain'n ole e sini o cle\eillt aa vers orsiele 25000) )| ees? aera 
SiewanwRiveruVariG@erpilt, Michinssec cnn scecces Scie eee cece ee loetinete oeeces 15 COON Seats ease 
North Branch Au Sable River, Lovells, Mich................. eee ee a 308000) Ease Sennen 
Hale and Smith creeks, Hale, Mich........... SON 000! |kacrs: S85 
SilveriandsGoldierceke Bast Tawas, Mich ....2..-..2...2-co<c|sce2+--cee oe SOS000) Sse eee se 
Pineswake pAMSa ple MNCIi fo .2-<cre/et cancels cinaaccccesccsins|ee ses seer | 300003 | Seahesesers 
hocaiirowistreams. Hanwell. (MaCh. smc.cccccccn sec a a-cecneccaseanee ce sels | LOSO00M Se so ce5- 
Marquettevhiner Nirvana MICH. 9 c2<\.:.5=2=o:<<1..ssceeo cece poeta ce etose LO OOO Pearse. SJ 
MarquettesRiverybaldwaniMoche, -2--..--<-ce- 222-5. 252nc2cee|L ce eae oceens 205000 Gates tee Sex 
Dannahemkinerrp alway WaGhien ce eas racmcoccek cee meee os oe meek oe eee eece OOOO) Bee toc e ss 
Little Manistee River, Canfield, Mich...............--.......-- een aan 2ONO0OrERsss- 8 - Se. 
Rean@nreckeatalewaawiChe. -cmesaccesectn. secs c= ac enieeeseise| Ses cee hte LOXOOOM: Sees ce 
RApiGnniversvapriasOiivaMiChrssc cosas s< cc occ = sees oe scene Nx tho hire: bie LOKOOON eens 
Buckhormpereeks eH OllyaMICh) 2 s-s-se sees icsine ooecccesc scenes eee eee casei 1000" | Sens eases 
Maple RiversbeclstonyMie@h ee... 2525. 2s2ccccssaeces ae ece esas [ee R snd Wa nea G5F 000 Weiss: saasec 
Local streams, Emery Junction, Mich 150, 000 
Grace Harbor, Washington Harbor, Mich ....................- ees 
Spring Brook trout hatchery, Kalamazoo, Mich 
Grooked: Greek jen Ow Nbinnse 202s Gemacen cece sce sascea cose sens 
Mc@arthy and Hall creeks, Floodwood, Minn.................|..-.-.--...- 
Lester, French, and Sucker rivers, Duluth, Minn.............. eee eee 200000 | Meek eeyste- 
HaschenCreekebtmluth ay Manne fos... +s. decan eraeccssecesaccsat- seuss ee DB OOO Mere ae ee 
Taimareereek Duliathe Min 22220523. 22 sesiasasse senacaessses|esesesaeees ID ADST NS aes Beene ee 
Haneineseorn stream, Carleton, Mann . 2.2552 = s-192 Ssn2 sents cee ssco) Hr OOO bis caetsaerss 5 
HESTeTAR EVLA UNL EMITS saeco ce cae mise as ate ceeiias oes oul amaaeet ote LOSO00N Ee eaeetoqen 
RoOplarysRiver otsen Manns se oo eo cecmcmmacmee acess oles cacca|oeeee- sees ee 1OKO0OK Fas: eeeieaee- 
Rockyaunl Creek Proctor Man <5. circ ascisiea's ants son asis sso fajac'|/\clejasee eee are OR000' sea 4a fe eer 
SDL os LOOKS NOs h ClO WMT aoe ae cmc cle rersie Se sis mote a perlaicis m= |e se helo neete 26 (OOO Hack. ae cesines 
Missouri Fish Commission, St. Joseph, Mo 204000 |x Sae tee Se ees cn oe ee 
Horseshoe naake «Dillon MOM cea soso no a a neeraon iss Ce cen oS aiec Shows NS ee eee ee Oe 1, 000 
Judilo River, Harlowton, Mont 1,000 

Reservoir bipe limber mMlOn tea. <a. eiecscne ci-cie cece ooeie eoee eee oe (ieee Ste 2, 000 
ATHNCIAlebA Kes sBULLO a MOM biter. cre ce cclecmine ~cbine Siem atraem eee |e Se eo ete S'a atta mats. 2, 000 
Spring Creek, Whitehall, Mont 3, 000 
Spring Creek banlow ton, MONG. . occc. neces cc cnnwce- = anctm aus aes 2 ue ae ee ee 2,000 
MishPRoOnd war Ow ton ypNlOMt cect. acco wenn ccieniscccease ee sellacesauionaes. Ieaseaasceisece 2,000 
RockiCreek SBrowns eMOM ta <.cmee ocicicicisieisicsimatainecls jac e crates Aaa s Sone ne Meee ees ke 1, 000 
Hitz patmck bake: Sweet Grass MOUbS ooo ccc seeaicn we meen fe ol|- op amceiecor See ee 1, 000 
Nebraska Fish Commission, South Bend, Nebr ..........----- | 5HOL000 | aaseeuisc ese sel aeeaeea ate 
Pe PMOL Verdi iN Winnie = dace ce onciceactcoennecinacecwiiess 
PEHOMPSOURBTOO KU XeteL, IN Hie ccc ance oes oi coeecccec sents 
Lake Winnepecket, Warner, N.H..........--..--------+---- 
Greenourhrrond Colebrook, N’ Hiosso2-- ssc osc <eccee see eee 
Strafford Bogs, Groveton, N. H..-.......--.- S 
SwilliBrookswest OssipeesN. EH .2-. 225.0 scone ele nwc cece celts 
Grassibrookeseoutersb laces Nal .s oats conn. ss oe cco ce one ealeeseancceaas 
Cole Pond and stream, Potter Place, N. H : 
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Details of distribution—Continued. 

Fry and Adults 
Species and disposition. Eggs. Aneer- and 

lings yearlings. 

Brook trout—Continued. 
Brown Ponds ange, IN. Els s as cscicecisccr Stletse ciclo ole Solweicle ole eae ete s [Tae Bee ee ee ee 2,000 
Spring Brooks, Northampton, Ni sc soe eee = cece ee eer oe ee eee 2, 000 
Wild Meadow Brook PondsGrafton, NaH oo... eee et on see eees| sone eeeeee 20, 000 3, 000 
Brickyard Brook,.Nashua, IN. -Bi ss.sc22 csc c seen eee ee eee eee eee een oe | Se ae 500 
TroupBrooke Nashua. N. Hissseece. secon cece nee eee eee 
Sunapee Lake, Newbury, N. H 
Trout Brooks, Hollis, N. H 

Bear Cee and Str ift rivers, Genre: Sandwich, N. H 
Isinglass River, Dover: Nj Esso 56 = ac cisec,cieee seen eee eon eweee 
Town Farm and Rum Brooks, Epping, N. H 
Goffstown Reservoir, Manchester, N. H 
Bowman Brook, Manchester, N. H 
Pleasant Fond: Manchester Noblics. 22+ ee-neeeeeeene een oeeeee 
Lake Massabesic, Manchester, N. H 
ManteeiBrookiMianchestem Ne ees sceresn soe acess seen cee nee 
Silver Brooks, Warner, N. H 
Christine Lakes, Percy, N. H 
Indian River’Cansan, Nidiceccss ssssceensneceteecece sceeeoeeee 
Webster Lake, Franklin, N. H 
Washihonds*Groveton Ni ibicec sce eeceeacee sen on see rea ee en 
A.N. Bigelow, Branchville, N. J 
Beaver River, Beaver, N. Y 

Silver Spring Creek, Booneville, N. Y 
MontiredysBrookSyracuse Ne Yosses-.. pscee neem ae ene 
Tsatsawassa Creek, Rensselaer, N. Y 
Wolf Creek. (Guba Ney) osoe scent cco o aneetors cee ee eeeeere 
Three Ponds, Saratoga Springs, N. Y 
Carpenter Brook, Lar WiaywN: SY .suesccesce sce es eee apaccseess 
Pleasant Lake, Pleasant Lake, N. Y 
Fish Pond, Schenectady, INS BYGio estes oo eee can come e meses enon ne 
Twitchel Creek, Beaver River, N. Y 
SEKOULSILeR MNS WWValerlOWly NE emacere mace eeiseee es he neers 
Duel and Black Creeks, Carthage, N. 
iaittle RiversStariakewNeevVeweee-coco cence mene ence eee 
Oswegatchie River, Newton Falls, N. 
puith Creek, Harrisville mNisy cos sgons sce sens cee eneeee san ammee 
Caldwell Clark Creek, Lek e Bonaparte, N. Y. 
Indian River, Natural IB gOV Ni. Vice saceoes op pace eee neeene 
Blanchard Creek, Naiiunalebnidee aN minscesasceseoe esos ceeee 
B. B. Smith Creek, Natural Bridge, N. Y 
Sand Hill Creek, Natural Bridge, N. Y .............-......--- 
Robt. Henry Creek, Natural Bridge, N. Y 
Tidd Creek, Natural Bridge aN 623 2 c52322chcaosneceeeeee 
Green Lake, Lake Bonaparte, N. Y 
Mishi@reek) Harrisville Nava. sen ec eeeneae scenes scenes 
Taylor Brook, Pierpont Manor, N. Y 
Silver Lake, Big IMOOSGxINGRY ae. Momensae ao ese seenee ee eeen ee 
Preston Ponds, Tahawas, 1S ED Gane SUE a ore Sey erica 
Tichnor and Hazzard brooks, Chenango Forks, N. 
Dark Hollow and Wheeler brooks, Greene, N. Y 
Thomas Brook, Whitney Point, N. Y 
Casey Brook, Norwich, ING WA sate cee sais cee ec che sie since eee 
Linville River; Montezuma, NeiGs joc. cc cesee ese ceue cee cenne 
Applicant at Morrisville, N. C 
Beaveriereek: wWwishek N2Dake. <2 2c. - ence cc cccctee st sneteee 
Sand Lake, Pleasant Lake, N. Dak 
Spring: Pond "Ontario Oia sae ec e ee eee ese eenenee 
Tributaries of Mad River, Bellefontaine, Ohio 
Spring Lake: WicklifiesObiOsss scene snoceee ssn ee ante ene ne 
Water Works Ponds, Coshocton, Ohio 
Fish Pond, Cuyahoga, Ohio 

Newark, Ohio 

Ap icant at W est Liberty, Ohio 
Fish Pond, Bellefontaine, Ohio 
Willow Lake, La Grande, Oreg 
Nenacinum River, Seaside, Ores 
Clackamas River, Stone, Oreg 
Mill Creek, The Dalles, Oreg Nec cacnne ceceseeene esetee steel 
Upper Eight Mile Creek, Endersley, Oreg ................0... | 
Fifteen Mile Creek, Dufur, Oreg .......-.-----.--..-2-2.2s ee | 
Bear Creek, Umatilla County, ‘Oreg.ct cccecccarswecacs nen neeee 
MeKai Creek, Glencoe. Ore... en harris es eS | 
Hmery Creek, Glencoe, Oreg>..< .< .neccececancecee oes eeeeeeee 
Rock: Creek ;-Bakers Perry; Oreg oq scs- 55 oscussecscceceneees 
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Details of distribution—Cont inued. 

COMMISSIONER OF FISH AND FISHERIES. OG 

Species and disposition. 
Fry and 
finger- 
lings. 

Adults 
and 

yearlings. 

Brook trout—Continued. 
Clear Creek, Clear Creek, Oreg 
Clackamas River, Clackamas, Oreg 
Ten Mile Creek, Seuferts, Oreg 
La Bish Creek, Chemawa, Oreg 
Ford Creek, Chemawa, Oreg 
Ranthen@reck= Carlton OLeg. == -.c.e sce vies sansceeeccecceaces 
Gaim Creeks Canton Oresees ss secede cece esis ese oeinswcee cts nieer 
North Fork of Macham Creek, Wilbur, Oreg 
Scappoose Creek, Scappoose, Oreg 
Johnson Creek, Milwaukie, Oreg 
Hamilton Creek, Bonneville, Oreg 
Trout Lake, Marietta, Pa 
Stony Fork Creek, Wellsboro, Pa 
SteelesRun MWellsbOrd, (Passacsiccsecticigssscdeeens odecccocscane 
Spring Brook, Wellsboro, Pa or 
Four Mile Run, Wellsboro, Pa 
Stowells Creek, Wellsboro, Pa 
Fellows Creek, Columbia Cross Roads, Pa 
RattlesnakesRun Welham MPa ac sco. --ssec cs ecncisececee cence 
HanlemansuRun hock Haven, Pas. sscc.--o5225+--ene 4-2 ect 
i CkARtMEsOekgHavenea anne ose sts eme ssc cc sec nie sciemios ar 
Fishing Creek, Lock Haven, Pa 
Baker Run, Lock Haven, Pa 
McElhattan Run, Lock Haven, Pa 
Cherry Run, Lock Haven, Pa 
@Queens Rin wuock Haven. Paes.sesscce sea emoo ost sce eseeee cee 
Chatham Run, Lock Haven, Pa 
Hayes Run, Lock Haven, Pa 
wanes Mock: Mavens Pan csc acces scene =citaccce esse csatsecie 
Cedar Run, Lock Haven, Pa 
Bull Run, Lock Haven, Pa 
HiSheROnNG ReaGINne WPA se. scmanescihsccecsscc cee esesseccicct 
Daniels Brook, Ulysses, Pa 
Lead Run, Jamison City, Pa 
Pigeon Run, Jamison City, Pa 
West Branch of Fishing Creek, Jamison City, Pa 
East Branch of Fishing Creek, Jamison City, Pa 
Meeker Run, Jamison City, Pa 
Troutkun, Jamison City,0Pa-.-.---.... Ses eer he ee 
Craig Run, McElhattan, Pa 
Cedar Run, McElhattan, Pa............. 
Grayham Run, McElhattan, Pa ae 
RAM dys RUne CH batianmere ase cse ace secs. sons -s secs es eee 
Spring Run, McElhattan, Pa 
Lusk Run, McElhattan, Pa 
Ferney Run, McElhattan, Pa 
Sixpenny Creek, Birdsboro, Pa 
Gales RUM yO Cte etree ecciscece sie ciceeaenccsoe ene ssc esas as 
Little Mahanoy, Ashland, Pa 
MeGintve Dam CASH anGi bass cscs ss0 co: cco soae we acess cine ecien 
Sherman Valley Brook, Hopewell, Pa........----......------- 
Raven Run, Riddlesburg, Pa 
Branch of Blacklick Creek, Ebensburg, Pa 
Barren Run, Ebensburg, Pa 
Crooked Creek, Little Marsh, Pa 
BeaveriCreek  eoOustOwdal, Pa accesses on~osccns-cas sscece ne lee 
PLCC AM ULM wWATISGIM Wea een oc teenies cn cisceais cece ce wees 
Trout Run, Trout Run, Pa 
Clover Creek, Martinsburg, Pa 
Fisher Dam, Shamrock, Pa 
Old Log Cabin Brook, Honesdale, Pa 
Cacoosing Creek, Sinking Spring, Pa......-...--....---------. 
Sansompeond Shenandoah Pas c..2-)--eseescceecceeecee sce 
Young Creek, Conshohocken, Pa 
Spring Brook, Linesville, Pa 
Alwine Run, Johnstown, Pa 
Oven Run, Stoyestown, Pa 
Muncy Creek, Nordmont, Pa 
Trout Pond, Lansdowne, Pa =e 
Clover Cree le -AUtOON a bance: cencscacce Seicc cee ace cee ascissele 
Bea RUN CLSDOLOm baeecsscce a. cion cannes sceeisemen caeaeeese 
Branch of Yellow Creek, Curry, Pa 
WANTON Creek DOHNStOWARN basse. oaeiemacineniaceccne'sansacctacene 
Bushkill Creek, Stroudsburg, Pa 
Spring Run, Martinsburg, Pa 
ksi Vo amMisOm Cllya le aie seco ce ences esse sss eteseons cider 
Panther Run, Jamison City, Pa 
Deserters Run, Jamison City, Pa 
Big Run, Jamison City, Pa 
Muncy Creek, La Porte, Pa 

F. C. 1902——7 
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Details of distribution—Continued. 

P : Bie Fry and Adults 
Species and disposition. Eggs. finger- and 

lings. yearlings. 

Brook trout—Continued. 
Ghilliquakie Greek; Washingtonville; Pa 22 5-3 ac seme ee ain oes pee eee eee eee 300 
GordsRun “Potistown, Pa. 266 o-oo sse soon Sees ree rim emcee ictal | Nee cee eee as | eee eee 300 
Lhrbeny Nha vod yb eed OAR Rea Ob aye Wee 5 eae en Senge esto deel ean doses sodlsancecaitiss oe + 300 
Trout Pond, Georgiaville, Radic. 22cm. sec case nw ace oem encms [aaa aetaaenala 20;,0005 |e scoaecenes 
Reservoir, Waener, So Dakia = toes see tees oon eee eae eee ae 
Pease Creek. Geddes, 8: Dake ...2.0.254 0.2. soca a same cee cee een nc ames ceeee 
Beaver Creek, Buffalo Gap, 8. Dak . 2.22.2 Sooo sgcadseectccenc|snsemeccenee 
Rish' Pond; Spearfish,S. Dak’ si oo. onc. ccccqceae soe esse seers ee eateeenere 
Spearfish'Greek) (Speartish’ S) Dak <2 8 ooo ccmectes sein <mee a eteinee| a seen ee 
mreCrery hake yRamballl (Salk ones eos see ee cee os commons | See 
Kish: Pond, Kort) Meade: SsDakss.cn2ee face see coe tate mine peas cee ee eno eee 
Castle Creek, |All Citys SiDallen 228 ee ooo etntesoeiee sae | tee eee 
Wish Pond. ‘Wessineton: Sak i... ce cacciciea cose seen ween | peso ee eeese 
Rawndale Ponds Whitewood, 8) Dale 2 2. co. = sonore sno ee eel eae ne eee 
Box Elder Creek, Black Hawk, 8. Dak 
Spearfish Creek, Elmore, S. Dak ......---.-----.---------------|------------ 
Fish Pond, Deadwood, S. Dak ....... us 
Willow Springs Pond, Nemo, 8. Dak. . 
Honey Peak Creek, Hill City, S. Dak 
Upper Spearfish Creek, Elmore, S. Dak 
Mish "PONG -PicdMont SD wks seco aces Seen aiare weiss ee wae ete 
Rapid) Creek ROGHTONG is. Wy Bete ae lo aetaal ates crale\ntalatalaietar aie =| eosin ialeees 
Gastle Creek Rochtord: |S.Dak 2 ice c2 ies 52s cadences cere ee |Samssanicnes 
Watercress Creek, Spearfish, S: Dak:- 2.8 225s - os ote ens) oa ise emnine 
mMicurdelisiGreek= Wainburno: DWaks Sseee ces eo ercleowio ee wins oeee am aaa 
arse Greeks Diliord’ Bi Dak 5) oo in torn ao eet ns en re 
Spring Creek, Spearfish, 8. Dak ...-.-.------...--------------- 
Mish Ponds; Speartish Sa Dak: o.oo. aacceesccdae een meee eee 
iPond.and stream, SpearfishyS. Dako. s2.- 22 sae ones 
Box Hlder'and! Jim ereeks;; Nemo, §: Dak ..2---22-2.<-22----|econcaese~ an 205000 je. oe 
Box Elder Creek, Nemo, S. Dak .......-.- Ja dacseeceseceeasscs| = sseeeueeeee 5,000: 2-2 eee 
South: Box Elder Greek, Roubaix, S, Dak... s-=. 2-2 ccs ncos dec |acet once eeee le aL OUOUOn seeeete eens 
Squaw Creek, Maurice :S "Dake: soon fo so soem cacin mn ceem= |e aecmeme meee) mere ily UNM estate et 
Barren Fork Creek, McMinnville, Tenn -...-.....-.-----.---- 
John Sharp, Utah Fish Commission, Murray, Utah 
FOR SE ON Ossi tare OLE b ELE ame Vibe eet ss at a ee eee 
Trout streams: Calais, Wits sec. soceise co coa= seieeiecs vsimeas a8 
Tittle Leach Pond: Averill Vit << sasce- + sceen asses 5-5 - 
each Pond Aver wWittss. oscesecos occas 2 - Saree esemace ee 
Gaspian: Lake: Greensporo Vib sisson cee eee oesiio coon 
Darling Pond, Groton, Vt.......-..--- so eca see acecesecoeseecens 
‘Trout: Pond: WestibHartrord Vitcs-cess oc eo ae ce nse ean nae 
Noyes bake ChittenGen Vw sso--ss secre sees oe seen eee ee 
Take Manshela = StoweriVitee n= en ciete Sees eas renee eoeee eae 
IRCA VER:PONGSPLOCLOENV Gssct esas sence aoc co daans sosteiomaene 
Gold River; Clarendon sVits 202665 ee oo 2 elo coe anew esecseas cckuneece eee le So eee 
Clyde River and Derby Pond, Island Pond, Vt............-.--- 
Picoihake Raven Vite a. Sse eee ct reese eee ace eee ae 
Jonunsons Brook, Bratileporo,, Vitwsseses- 22s +2 see ee ee ecee soe 
ASyers Brooks en) Vitesse ne ee sae ee ane eee 
Hatch and Mason ponds and brooks, Randolph, Vt-....-.----- 
Three trout ponds, Newbury, Vt-------2<22--c---se-nenennoeen- 
Silshy: Pond NewDuEynwern.> ooo soca oe Co cee mccteseienemesiaaerte 
Black Ponds Plymouth Vie secese ees eee eee eee eee eee 
Meccawe Pond; Redding, Vt -<se--.cccss5 2225-5. acse eee nen 
Sprague Pond) Walden avti. 2-52-25 os oe eer nea ae ma 
Langdon Pond, Montpelier, Vt-...-. 
Big Fish Pond, Sutton, Vt ..-... 
May Pond, Barton, Vt....-..-.-.- 
Otter Creek, Mount! Tabor, Vit.-.-- 22.2222 5-2 oo - eee ae seas| Se 
Take Mitchell sNOnwichs Vitewsscect seco coca cee cease scancsm ae 
Caswell Creek, St. Johnsbury, Vt a 
Beaver Meadow Brook, Pasumpsic, Vt........---------------- 
TrOUt DIOOES, ob. PODNSDUNY, WV bee ecinc sos sess cles grein amine aia 
Vermont Fish Commission, Colebrook, N. H............------- 
Dry River Harrisonburg, Vaw~-- =~ os cneso san onan e sees ane 
Tributaries of Difficult Run, Vienna, Va....................--- 
Lake Alfred: Blossburey Wash 2-522 2- oan dac ec eeccccseeme kee aces ewaie eee a aniasiee as 
ake, Amelia; 'Blossburg;Wash:..----2-- 202 -cccsnesan= see Bee cael Ma tage eres tee 
Take Lewis: Blossburg; WSR es = <n aie ge oo cia sien an ene sara amare eae eis em = mimi 
Take Perkins, Blossburg, Wash. --202.--csssescececccssrcecens RR eS Pe al ee ae ee TS 
Harris Gale “Blossbures Weslicc.-cescecsoe seceoe aan ewe aa o=e= Jreraeede cele cee cow sinewe 
Tront Lake “Hood. River, Wasliocces-ctscs sce sececeaeesseecese Ue Cee ee oe SAS 
Washtucna Lake, Washtucna, Wash.................---..----- esha ia bs iedel beeen Sere ee 
WaIsOM Oreck Wilbon. Waste sieeete dese = san actacceeaapeeaian | ea SEe voces oe eee 
Grap Creek, Spracue; Wasi s--2- ooo ~ serecc doce secoenmanernes Rasen dy [ES EES 
South Fork of Stilaguamish River, Everett, Wash..........--- a | Me nee 
Skykomish River, Skykomish, Wash. ..--..--- 2... 2 ccccecccecs|awe=--2ccee=|oeceeonce==ses 
Ra Dake aDeer Park: WAS. >... .so.cscccce nuae eae ne eeees ESS = Se ell Ie Ae eo 
Trout PONG whaITNOlO WVHA. < hee vues cece escessosmneneasemeenet (eer se cae A bacer petoE ee 

for) J oa 

Nyronnmrrrnrtrry S2SSSS2SS225 



REPORT OF COMMISSIONER OF FISH AND FISHERIES. 

Detail of distribution—Continued. 

99 

Species and disposition. Eggs. 

Brook trout—Continued. 
Green Lake, Seattle, Wash 
Trout pond, Seattle, Wash 
North Branch of Spokane River, Milan, Wash 
Fish Pond, Tacoma, Wash 
O’ Reilly River, Newport, Wash 
Local Trout Creek, Northport, Wash........:.--.---.:-.---.-- 
Star Lake, Auburn, Wash 
Lewis Gilbert, Milan, Wash 
Clover Creek, Lake View, Wash 
Cheat River, Huttonsyille WV a-. so. 22 2s2te2s5-s22eseccccess 
Branch of Deep Creek, Morgantown, W. Va 
Elk and Houston rivers, Centralia, W. Va 
F, A. Degler, Cheat Bridge, W. Va 
Sportsmen’s Association of Cheat Mountain, W. Va 
Stony Creek, Marlinton, W. Va 
OMenereek. ATielISta, WAS. 23. -ccebacsst cc taeecesessecsésccose f 
Thompson Creek, Augusta, Wis.........--..---- 
Beef River, Augusta, Wis -.. 
Brown Creek, Augusta, Wis 
BEAT GTassiOreek VANESSA. WAS acs ss2sc2scsseceseeccccccess 
Sandi@reekAnPusta sn Wik ssc) ects vessefectensedeees 
Eagle Valley Brook, Fountain City, Wis.-..........--..-.----- 
Spline Brook Wi esp SAlCIN WAS... ess to seciscsasessstecetses 
Mill Brook, Tomah, Wis 
Squaw and Ash creeks, Sparta, Wis..........---..------------- 
Burns Creek, Bangor, Wis 
Hall Creek, Alma Center, Wis 
Storkwell Creek, Alma Center, Wis..............-.------------ 
iBovee Creek alma Centers WIS. os s.0s2-ssscec255225ce550ec002 
ATOM TECK Pods CENLEE! WiSocce] ec cnes ence seced ssc csasesece 
North Branch of Coon Creek, La Crosse, Wis .........---.-.--- 
Chipmunk Creek, La Crosse, Wis 
Krall Creek, La Crosse, Wis 
Withee Creek, Sechlerville, Wis 
MarmeiCreeks Wainchida Wiss socosc.sscccsescosctcscocescecnes 
McLaren Creek, Fairchild, Wis 
Soper and Davis creeks, Sparta, Wis...........-..-....--+----- 
Sally culierecnsppalia. WAR. noc ce net ees ence shsceceeceec sess 
OSU ACTCe kB ALG Will, WIS*- een o cece a ce cececewexeceess neces Eee 
Kenyon Creek, Black River Falls, Wis 
Allen Creek, Black River Falls, Wis 
Trout Run, Black River Falls, Wis...-.. 
Squaw Creek, Black River Falls, Wis 
Rock and Beaver creeks, Rice Lake, Wis...-....--.--...---..|]...--22----- 
Sinpeine br0Gk  FOXDOLO,AWIS= cn -2 5. s8 pesca couse teeet el ee: 
SLanvmiCrcek  BiaAcCk RIVE Halis, WiSs=222< .scsescssceccse en eetelboeece 
Semiasbranch eAlmsa Center, WiS8\ss.522!2-2: ia See eee 
NormheBranch or rike River, Dunbar, Wis:.-2<..2- 2222225220 | 2s oe ce coco 
Balsam River, Foxboro, Wis 
Trout pond, Appleton, Wis.....-...-- Fe ee ee) eee ee 
Inlet tolbow Lake, Wausaukee, Wis-:-.-=---:.--<222.2.222:|2.-l.cseen-e 
ironand Brule rivers, Marinette Wis) - =. 2222223222 decss2e2|bose lees bene 
iBeaverhivers Galesville: Wis s2ss2s-=-22-ces22a222 cscs eee ee set sansces eee 
BablineriOreek Glen Gale:-Wis-soasc.->snee once. eee ee 
Winite Greco CwalispOn WSs sccc. vcct ates eect ore abe es 
Fareoniereek salma Center, Wihsecssceses secbskcscesccocssel|ee Lee 
MIOBTESICTCC KIN OLY ali WWAS = oss aren sense bach os eoce cones oene on eons 
SPLINE CLeCKs N OPM ALAWAR S <2 2 saecscs ent res secdsstk oes eeeevizl cesccoseocee 
HaVACrOCkKPAPUste  WiSoss4sscccesoese ce eae sae acesenwe lcknisn|Sosnceecacte 
Gates CIeCCkrOSseOs VAS stesso hele cet ences aoe een eee se nceae ee 
Wick Creeks taAITenUG wWis sos sccc sess wees eere te eee eel ec|tecccle ae 
MormilliCreek? Maire hilds WiSs. 525.22 2ce soe ee ee eee 
Marvins Creek, Fairchild, Wis 
Beef River, Osseo, Wis 
Blacktail Creek, Hulett, Wyo 
Miron pOHGN -beHian WiVOScors. ss oMee onan eee ete eee ee 
Glenn Creek, Yellowstone National Park, Wyo...............|....-.------ 
Willow Creek, Yellowstone National Park, Wyo 
Indian Creek, Yellowstone National Park, Wyo 
Wyoming Fish Commission, Sheridan, Wyo 
Claude M. MacDonald, Tokyo, Japan 

Lake trout: 

Adults 
and 

yearlings. 
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Fry and Adults 
Species and disposition. Eggs. finger- and 

lings. yearlings. 

Lake trout—Continued. 
Ammold lake elarnison, Micha. sc scccens cams saccseas sucess peice ee noe 100, 000 
Bonetake, Howell, Mich: sa.0. 2s. ccs ode oe oeemaae cee cis nies cee eee ene 
Clark and Loon lakes, Watersmeet, Mich...... 5.2.2.2 .<.2-ceees/sce- eee eennn 
Chief or Trout Lake, Iron Mountain, Mich 
take Michigan, Charlevoix, Miche: -ss---secsessccsesieeessiseee 

near Beaver Island, Mich 
MackingelCity, iMieh. <2 so. 5 cos aceeeeeetee 

hake Euron, Alpena Michie. onsen con ces cme cation seme once s 
NorthvPoinu MCh eae bence seeec a oe aeeeeeee eee 4 
SCarecro wal sands MiCheesneeeesceeeee ese eeenee 
Bio ReeiMicho-c6- Soon. ec ose een Gena nee Ree 
Detour Mach 222 hooch. 4 sos SoS Sock wis oe te cece as 

Bake Superior Rock HarporeMichia..ocsseossenee sees sesecnee 
Washingtonublarbor, Michice...saccs se. esses 
Marquette Mich. c-;5--csasccacnere soocsmeeeee 
RodasiHarbor wn Chisss--sesece ese ee eee ae 
BHaglesMarbor Mich. See ccscececamese aenae eke 
Long Point, Mich 2-22. sce. aseees sone seers sees 
Ontonagon: Mich 2 -n2c.<c cece: ences siseesc: 
Keystone: Michis i322 ccctascnnssscSaciscsenscee|escacdee eects 
Mish Island WMich = 2. Ssocc5 seks gcsmcsecicisne soe | esters eer else 
TobinsiHarborr Mich: scscesacs coos coue ccnp ascemeseeee 
WihiteishvPoimt. Michi .s2-.cs se ssonce oecem naa maeeeoeeeene 

St.Marys River! Bay Mills. Mich < 2-222 2225 ole cece eee 
Hay lake “May Dake oMicnivce. samonccanacensonsaneees scotia nee 
Turtlewhake: Purtledalke eich esses. sees ace coeeeeeeeer 
Michigan Fish Commission, Detroit, Mich 
meechuLawke sWealker; MANN <5. coe cnc cece nee mneeeoe Se nrcebe 
Bakerrulaski eButtalo iin ss snesseneeccenecccencceeeascnces 
hake Supenior, Poplar Rivers Minn 22s 2222.2 cece c eee canewe oe 

Grand MaraissMinm ce cn ceo cone es ee 
Chicagorbay, Mannie seceeaecees sce se ae 
Grand) Portage, Minn 2. ..-2-..---- Siishoamisianee 
Two Harbors] Minttiesessm ace ccsocceeanieaeseees 
Duluth Mann See ac ceceoene= oamecnee scasineee 

Newiound-bakevBrstol Ni. bes csceneeeese sete oe seeoeeeeeeeee 
Squaw and Black Nit ponds, Meredith, N. H................-|....--...<-- 30, 000 
Spottord hake Chesterfield, Nobo. sseeececnacsesce ce cssee 
ake Winnepesaukees Weirs Nab .. scc22 622 oo sames cece esin= se 
Squam) hake: Ashland NH sco. ccsiceismiscceescseacceencoses cone 
@Chas;BiGlanke; Con GOrdsiN bea. cccckne se cneces see cess sees 
Pleasant Lake Pleasant ilakeoN. Ys. scesesacceacees feces 
St. Lawrence River, Cape Vincent, N. Y 
Otsego Lake} \CooperstowniNe VW -- 5.26 oscnceca 55 saee s---s aeesise 
Lake Ontario, near Cape Vincent, N. Y 

of Grenadier Island neny once ces seeeeen sen eeeelateoeseeeeee 1, 256, 000 
MutcheRoinitaNnawascee esas sees oe ae = eee es hese oenc eee 450, 000 
TMbpeits LOmMtNG Wee seeeeeenens cee ee ce eeee 

St. Lawrence River, off Carlton Island, N. Y........-----22----}. 22-2 e oe 20, 000 
James:Annin | Caledonid,JNe Vos. ccocn coke co csteceee eee ceeeee ee 10, 000 
Wal. Bogrdman, Hulton! Chaint Nevesssseu- a css once en esas ee 200, 000 
New York Fish Commission, Caledonia, N. Y : 
Maumee River; Toledo; Ohio 2s: 3... 3s ea-8 eee cece dec cemmes cneelee ese eeeee 38, 500 
Triangle and Nash lakes, Lane and Lincoln counties, Oreg...|........---- 18, 000 
Mawibome LakePortisnal Orem. sce oc cae cece ese eae ee ates |e eee eee oe 1, 000 
Meadow ake; yarihill County Oregss-cs- 5.225. 42- sees eae ep eoeeeee eae 26, 498 
haxton Mall Ponds Spantem pure: S.C eesa yaaa eine eee oe cle oe | Somes 20,000). -eeoeeee 
Sunset Lake, Orwell: Weis isc eens. ok ca eae an os ee a ee 3, 012 
Hovland: Pond si ollangd Wit. = nase ca cee seae seen cane con | Neen oee 15, 000 
Big AverillpPong) Averill Vitis soe ccces see secesceneseecees 
Caspian Take; Greensboro: Viii.c.- ci. -cccc ese csee sess sone nee eee eee 49900 | c.0scscctisn. 
Willourhbysbake “Westmone, Vteccce cccscs sects cee once ee need pone eee 40, 000 
Crystal Take SBarton, sVitosts aes se sccccecdctcce ct cmsucdcedeceee ule aete eee 36, 000 
Stone: PondhGloyercVtsaase se o2 oe nee oa na eee es ene eee eee 20, 000 
Vermont Fish Commission, Roxbury, Vt ...................-- 250 000M cc scses ctcinsel aes saeeeoe 
Lake Sequalitchew, Lake View, Wash..............0ccccceee-[ecececcccees 24, 950 
Lake'Superion; MadelineiIslandWis=.05.---- 50. .snccatnseece loose a eeemene $20:'000 ns wooseens 

AShIGnGi WIS .6 . «coc 0. accbeacswsclecm dye. e ace || eo aoe eee 470,000) 165.20. cseeoe 
Wyoming Fish Commission, Sheridan, Wyo ..........-..-- Se HOONO00 peo eins tice s wcls aloe eee 
J. B. Fielding, Upper Downing, England ..................... ZO OOD ISS Socios = etnies lnwcta eee 
Lake Superior, Ross) PointiOntarioc:...c-s cc ossee cw scene once ee leeee cee 360,000! |3- 2. .co cee 

ROG cf 5224s 2a. ae eee eee cee ee cee eee ae 5, 235, 000 22, 022, 478 3,012 

Scotch sea trout: 
Phillips ake; Bangor, Me@i<s6...c0tcces.cecc cate coscc backs c| eaee ee een peae ee tec ae 3, 000 
Craig Ponds Bast Orland) (Mercedes. & 55 i oes oe en ee ee ee 3, 837 
Alamoosook Dake, Orland, Mei2)32 22222252 eee 7,694... <c2seeeeere 
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Golden trout: 
RoundsRondConwaywNblcrereseniccasoocs sdoseeaceessc5s556 
Lake Tarleton, Pike Station, N. H 
Lake Sunapee; Sunapee Lake, N. H.....--/.--<2--csc0-sc.ce-- 

Grayling: 
South: Platte River) Hlorissant, | Colo.....iscss-c.ss-sccees-0e0 
HryinepanvRiver Thomasville, Colo. :- 22 2<---sss.s<-s<=~ s<e6 
Platte River, between Grant and Cliff, Colo................--. 
Eagle River, Berrys Station, Colo 
Clear Creek, Lansing, Iowa 
Village Creek, Lansing, Iowa 
Heart Pond, Orland, Me 
CraistRonds Orland iw Meremcccmce ssecassce cee sncce se cececnascis 
Craig Brook, Orland, Me 
SPLINS PLOUG PELOLTICOM MICH: semtesism nas oss sSee- es seeeaeeneee 
BirdiCreeksHollvyAMie hese. cpeoeaeciss esecessaececensaceeeeae 
Baldwin and Sanborn creeks, Baldwin, Mich..............--. 
Au Sable River and tributaries, Grayling, Mich 
Michigan Fish Commission, Paris, Mich 
Lester River, Duluth, Minn 
Minnesota Fish Commission, State Waters, Duluth, Minn.... 
Dr Juss Ohage. St. Paul sMinni 25. -2assssccescas ssanesenss se 
Missouri Fish Commission, St. Joseph, Mo..............------ 
Eureka Ponds, Anaconda, Mont 
Prickly Pear Creeks, Helena, Mont 
Prickly Pear Creek Lake, Prickly Pear Junction, Mont 
Rock CreekviarlowtonMOnt=-.ncose.2socee es se beset cena keeee 
Bakers/Ponds Anaconda, MONtG-setoe s/s nce sees + ce saseees ee 
Bozeman Creek, Bozeman, Mont 
Bridger, CreeksBozeman, Mont2. 522 2s2-22242522222esscenneres 
Stone Creek, Bozeman, Mont 
Waste Ditch Bozeman Monties: scacss: ssaares -cmaee eos ecine cm. 
Fish ponds, Bozeman, Mont 
W. M. Keil, Tuxedo, N. Y 
New York Fish Commission, Caledonia, N. Y..........-...---- 
John Sharp, Utah Fish Commission, Murray, Utah 
Caspian Lake, Greensboro, Vt 
BruletRiver, Winnie Bayou Wise.--ss222.seescsse sce ene oes 
E. Bryant, for Wisconsin Fish Commission, Bayfield, Wis. ----- 
Hoxs@reek SUCrIGHN Wi. Ors s<ce\eateen,c cesses nace neces anon anes 
Wyoming Fish Commission, Laramie, Wyo............----.--- 
8. E, Land, Laramie, Wyo Cee ee es 

White-fish: 
Bates Lake, Hastings, Mich 
Dowd, Leach, and Middle lakes, Hastings, Mich 
Lake Michigan, Charlevoix, Mich 

Mackinae City, Mich.... 
Off Manistique, Mich 

DetroitRiver off belle dsle, Miche 2.2: 25228 see csceece sence 
Detroit, Mich 

Lake St. Clair, Lake St. Clair, Mich 
Lake Huron, of North) Point; Mich -2-.2--cces-s2s-s2ssseese 

scarecrows island) Michess2 {222.5 his 
Presque Isle, Mich 
Sturgeon Pomt, Mich ss. 2 sass scence nose. 
DWeLourVMich soos a cconct esas cone eee eneeee 
Forester, Mich 

Murtle wake, Turtle ake Micht 2222. 52222555. ca20sceceeeecee 
Hay Lake, Hay Lake, Mich 
Soo Rapids, Sault Ste. Marie, Mich....................-... 
Lake Superior, Whitefish Point, Mich 

Marquette, Mich 
Ontonazon Mich s-ca. «5 so-cem- 452 sso eeneenes 
ishermans) Homes Michesssseeneceseoeeeceeee 
Grace Harbor, Mich 

Otsego ake. Cooperstown, Ni Yess cssscs ese sose.-ccee cccenecee 
Lake Ontario, Dutch Point, N. Y 
Lake Ontario, near Cape Vincent; N. Y.--22..6.-..-2s-+cccee ee 
Sirluawrence River, Of Cape ViNCENts. 00. a2. se soe bone ee 
St. Lawrence River, off Carleton Island, N. Y................- 
New York Fish Commission, Caledonia. N. Y...........-..--- 
Lake Erie, off Ballast Tsland Shoalh@hionmaaeseene eres anes 

i Bass Island, Put-in Bay, Ohio 
GMS vais lam Gl OMIGE seeses ee cenacesecmacen = 
Isle St. George, Middle Ground, Ohio 

Eggs. 
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Adults 
and 

yearlings. 

10, 000 
10, 000 
49, 950 

69, 950 

10, 000 
50, 000 

20, 000 
50, 000 

100, 000 

100, 000 
25, 000 

655, 000 

10, 000 
30, 000 

10, 000 

85, 000 

75, 000 

1, 130, 333 

250, 000 
250, 000 

15, 000, 000 
12, 000, 000 
2,000, 000 

19, 500, 000 
56, 000, 000 
32, 000, 000 
15, 000, 000 
10, 450, 000 

4, 500, 000 
15, 000, 000 
4, 050, 000 

3/000, 000 |. 
15,000, 000 
6, 000, 000 

10, 600, 000 
6, 400, 000 

23, 000, 000 
28, 800, 000 
40, 000, 000 
20, 000, 000 
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t Fry and Adults 
Species and disposition. Eggs. finger- and 

lings. yearlings. 

White-fish—Continued. 
Lake Erie, off Port Clinton, Ohio......... ena imccunebecuscteteul ee cece otee es 

Light-House Point, Put-in Bay, Ohio 
North Bass Reet Opigees ee ae ee ear oer ienel ete steer erate 
Starve Island Reef, Ohio=.... -2---e-5-ccenesees 
Toledo; Ohio soso see wees ae eens 
Storm Island Reef, Put-in Bay ........------.-. 

Pennsylvania Fish Commission, Erie, Pa. .............-...--- 
Lake Sequalitchew, Lake View, Wash............-..-....---- 
hake Superior sAsSha ng Wise eccce ten eeeme ets eset sel Seer 
Wisconsin Fish Commission, Madison, Wis. ....-.--.--.-...-- 55, 000, 000 

AKO CM 56. = Seema saa se aan co ana OrescoSsabdaserasessSceassde 111, 260, 000 

Pike perch: 
Simonton Dalkke; MURbart iN Gia ciieic-saiciesaecamsce aici ne eei=ne cel eee cane eee 
Yellow Creek and lakes, Silver Lake, Ind ..............-..-..-].----------- 
Silver, Rickle, and Hulbert lakes, Silver Lake, Ind............].......----- 
Kankakee River! Riverside. Ind): <2. 252 ieee he oe cee os oe stainpal| eee eieiece sisi 
Caldwell lalke*Claypoolimd ai scc- 2 ke sc ccee enon cee - eee oan eee see 
Beaver Dam Lake! Claypool) Ind 02 222-22 < 5. ss ce pciqce aces le sel siete ae 
Mud Dake; Claypool UmGte: sccce. nee o cn eee cece ese = =e ceielateee | ofoteaanmaerats 
Carr bakes Claypoolsind < 222+. —-s0s.seesee ee sera neeee re oneaae |sene eerie 
Homanitake: Claypool Sake sceeecsee deen ae sees setae eee | seems aerate 
Grovesakes Columbia Citys indies e eo eee nee ieee |= weeeraeaeiaa 
MAISSISSIPPL River, DUDUGUE LOWS oo 0c in crcters cfeini cin cin ate silat oicte ll ntminin a lapesare fe] == imiete lela atealete 
Spirit Wood Lake Jamestown Nc Wake = fo ese elie cee ain eee einiaeiere alate) = lenin leiateerotate 
hake: Maxinkuckeel Culver InGe cee ce. oe sme perenne naae a eae aeeae 
Potomac River, Sycamore Island, Md 222 sees sae cele ae mame | aaa ae 
Potomac River, Anglers Club House, Md ................-.-..-.)...--..----- 
TOWN eine Makes Coreal Mu ieee setae oe ees ee tate ere ain era le | ore ate ee 
Miner Lake Miner Hake; Mich: -seecsesas acer sconces a ala) secleaie atta 
Michigan Fish Commission, Detroit, Mich..........--..------. 50, 000, 000 
Missouri Fish Commission, St. Joseph, Mo .....----.----------- 10, 000, 000 
Walser Pond Webster iN. Hee ese cen atsoeinminla ieee ale rete atest ee eee 
Round ‘and: Stump pondss Nashua iN. El se soe accom alata oe acre ast 
Massabesic Make iManchester Nia bac ceemac smcmcisicceielsiaiem sl sete else (otmintoiate 
St. Lawrence River, off Carlton Island, N. Y 

Grass Bay, N- Y -.-<- 
Cape Vincent, N. Y - 

Lake Erie, off Middle Bass Island Reef, Put-in Bay, Ohio ....].....-.----- 
Ballast Island Reef, Put-in Bay, Ohio..........].-.---...--- 
Mararaineet Port Clinton; ON1O- a. - sce aem <e alese es cee aaa 
North’BassiReel, Putin Bay, Ohilo--..< . 25-2). 2|eerec en cco nts 
Catawba slang (ODIO. a2 22 soeco eset os ese ae ee sell cieisieis sealers 
TMOCUSEIL OM ShOalsisene cscs ee tenn eee (socom |secencme aes 
TMoOlEdO OMG laseseae van eee eset eee coat e ee |p eeeeenamsae 

Conneautee Lake, Cambridge, Springs, Pa............-..-----|.----------- 
Clarion River, HOxboOro eae es te ccceet ere json eens eee eeeeiececee 
hake Nephawins Cantona cee casters eee nee enaee eecen ee meee ee at 
St. Clair, White, and Wahlamah lakes, Gough, 8. C . 
Salem: Pond Derby. Vit eoa seco see see aeeeecee aces 
Nairheld Pond Sheldon Vtsccoccaeanessoceece ces leceessaes cela ecieeemes 
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Cat-fish: 
Benton Pond, Seale, Ala 
Buzzard Pond, Eufaula, Ala 
Turner Fish Pond, Eufaula, Ala... 
Clubs Pond, Eufaula, Ala 
Mill Pond, Columbia, Ala 
Potomac River, Fish Lakes, D. C .. 
Lake Ella, Umatilla, Fla 
Brickyard Pond, Columbus, Ga... . 
Ockmulgee River, Macon, Ga 
Hudson Pond, Hamilton, Ga 
Bussey Pond, Cuthbert, Ga 
Hood Creek, Bostick, Ga 
Fish Ponds, Atlanta, Ga 

Bullochville, Ga 
Greenville, Ga 
Stinson, Ga 

Mississippi River, Dubuque, Iowa. 
Maquoketa River, Manchester, 
Iowa 

Cedar River, Cedar Rapids, Iowa.. 
Wapsipinnicon River, Independ- 

ence, Iowa 

Pickerel: 
Maquoketa River, 
Iowa 

Wapsipinnicon River, Independ- 
ence, lowa 

Mississippi River, Dubuque, Iowa. - 

Manchester, 

Yellow perch: 
Maquoketa’ River, 
Iowa 

Cedar River, Cedar Rapids, Iowa .-.- 
Wapsipinnicon River, Independ- 

ence, lowa 
Spirit Wood Lake, Jamestown, N. 
Dak 

Manchester, 

Buffalo-fish: 
Mississippi River, Dubuque, Iowa. - 

Black bass: 
Big Cave Creek, Gadsden, Ala....- 
Betheas Lake, Faundale, Ala...--. 
Mill Pond, Birmingham, Ala..-.-.. 
Ingrams Mill Pond, Opelika, Ala-. 
Mill Pond, Attalla, Ala 
Spring Lake, Epes, Ala 
Mill Pond, Brantley, Ala 
Avery Lake, Goldhill, Ala......... 
Fletchers Lake, Opelika, Ala 
Oak Lake, Hooks, Ala 
Locust Warrior River, Warrior, Ala. 
Black Warrior River, Warrior, Ala. 
Town Creek, Town Creek, Ala....- 
Mill Pond, Spruce Pine, Ala....--. 
Town and Short Creeks, Gunters- 
VAIO VAL Aes ssc cscece ecco asses 

mare Sheffield Lake, Tuscumbia, 
Meee beste cen oom en amiseae os 

Chambliss Mill Pond, Montgom- 
ery, Ala 

Simmons Spring, Florence, Ala.... 
Bradley Mill Pond, Millport, Ala... 
Briggs Mill Pond, Jasper, Ala. ..-... 
Blackwater Mill Pond, Jasper, Ala. 
Jones Mill Pond, Waverly, Ala 
Oxford Lake, Anniston, Ala 
Lake Baxter, Birmingham, Ala.... 
as Fish Club Pond, Eufaula, 

a 

Adults and |) 
yearlings. || 

30, ( 

(Su) S o 

Species and disposition. Sciees 

Black bass—Continued. 
Verde River, Jerome, Ariz ........- 75 
Sycamore Creek, Jerome, Ariz ...-- 225 
Railroad Reservoir, Williams, Ariz. 100 
Reservoir, St. David, Ariz .......-.-- 150 
Clear Lake, Pine Bluff, Ark ......-.- 75 
Lake Taylor, Pine Bluff, Ark....-.-- 75 
Ouachita River, Malvern, Ark ....- 300 
McHenry Fish Pond, Malvern, Ark. 300 
Artificial Lake, Eureka Springs, Ark (15) 
Little River, Wilton, Ark .......--. 150 
Grassy Lake, Wilton, Ark ......-.-- 150 
Fish Lake, Earle, Ark.........----- 200 
Applicants in Arkansas.......--.-- 906 
Applicant at Lamar, Colo.......--- 75 
Mudge Pond, Sharon, Conn .......- 100 
Washbands Ponds, Seymour, Conn. 50 
Applicant at Brightwood, D.C-..... 100 
Crescent Lake, Cleremont, Fla ..-- 100 
Lake Ella, Umatilla, Fla........--. 200 
Lake Helen, Lake Helen, Fla ..-.-. 300 
Fish Lake, Clearwater, Fla ......-.. 500 
Applicants in Florida ............. 550 
Cumber Mill Pond, Morris Station, 

Dee eee oe ein eee niece mae 150 
Bell Branch Pond, Haddocks, Ga. 75 
Artifical Lake, Box Springs, Ga. ... 100 
Swift Creek Mill Pond, Macon, Ga. 200 
MecCalls Pond, Macon, Ga.....----- 200 
Spring Branch, Upatoie, Ga.......- 150 
Mill Pond, Howard, Ga........---- 150 

Smoors;|Gaene so. son-c1= 100 
Savannah River, Grovetown, Ga... 300 
St. Elmo Lake, Columbus, Ga ..... 100 
Lake Carmichael, Gracewood, Ga . 250 
Augusta Game Club Pond, Au- 

PVEMEIS Crtisonacann sedsonsdeoooseoer 250 
King Lake, Box Springs, Ga....-... 300 
Caldecott Lake, Atlanta, Ga....--- 150 
Roundabout Pond, Kirkland, Ga-.. 200 
Lake Benson, White Sulphur 
Springs Ga coaches ease sere 100 

Mill Pond, Greenville, Ga .....-... 200 
Ruby Lake, Fort Valley, Ga -...... 100 
Fish Lake, Cussetta, Ga|.........-- 500 
Holly Springs Lake, Americus, Ga. 150 
Mill Pond, Hazlehurst, Ga........- 200 
Lake Mohignac, Box Springs, Ga. . 400 
Panther Creek, Reynolds, Ga.....- 300 
Coleman Lake, Coleman, Ga ...... 489 
Applicants in Georgia ............- 3,520 
Long Lake, Mitchell, Ill .......... 400 
Lonetree Lake, Lonetree, Ill ...... 500 
Cherokee Fish Lakes, East St. 

OwWis: lis Sete eeosectec scenes coos 250 
Black Walnut Lake, Goodenow, Il. 100 
Spring Lake, Barrington, Ill.....-.. 300 
Spring Lake, Wheaton, Ill -........ 300 
Seotts Lake, Belleville, Hl-........ 150 
Fox River Olney, ules... ence 500 
Pine Terrace Lake, Crete, Ill ...... 250 
Ahern Lake, Columbia, Il-........ 100 
Clear Lake, Columbia, Ill .....-...- 150 
Gilmore Lake, Columbia, Ill...-.-.- 200 
Long Pond, Columbia, Ill.......-.- 300 
Kneipp Lake, Belleville, Ill.....-.-. 300 
Priester Lake, Belleville, Il....... 150 
Artificial Lake, Olney, Ill.....-..-..- 100 
Jacks Run Lake, Freeburg, Ill..... 200 
Burghardt Lake, Belleville, Ill .... 150 
Kretzer Lake, Harristown, Ill ..... 200 
Soldiers Home Lake, Danyille, Il. 200 
Applicants in Illinois ..........-..-- 1, 900 
Lake Maxinkuckee, Culver, Ind .. 800 
Winona Lake, Winona, Ind.......-. 800 
Webster Lake, North Webster, Ind. 300 
Lake Wawassee, Wawassee, Ind... 800 
Tippecanoe Lake, Leesburg, Ind .. 400 
Fall Creek, Malot Park, Ind ....-... 150 
Car Lake, Claypool, Ind ......-....- 300 
Homan Lake, Claypool, Ind ....-.-- 300 
Mud Lake, Macy, Ind.......- Riche ss 150 
Lake Manitou, Rochester, Ind..... 300 
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Details of distribution—Continued. 

Species and disposition. 

Black bass—Continued. 
Gravel Lake, Adamsville, Ind 
Black River, New Harmony, Ind.. 
Indian Pond, Elnora, Ind.......... 
Swan and Snider Ponds, Washing- 
LON UNG Sec ac cesee ceciesiceeen eat 

Kankakee River, Kouts, Ind 
Notre Dame Lake, South Bend, Ind. 
White River, Muncie, Ind.......... 
Tippecanoe River, Winamac, Ind . 
Tippecanoe River, Monticello, Ind. 
Big WalnutCreek, Greencastle, Ind. 
Huff Lake, Argos, Ind 
Fall Creek, Indianapolis, Ind...... 
St. Joseph Lake, South Bend, Ind... 
Pretty Lake, Plymouth, Ind 
Gravel Pit, Ossian, Ind 
Indian Creek, New Albany, Ind... 
Sugar Creek, Crawfordsville, Ind.. 
White River, Castleton, Ind....... 
White River, Winchester, Ind 
Wabash River, Williamsport, Ind . 
Sugar Creek, Thorntown, Ind ..... 
MinePondsClarks; Ind2s-s--.s---- 
Blue River, Shelbyville, Ind....... 
Lewis Reservoir, Lewis, Ind....-.-- 
Shriner Lake, Columbia City, Ind. 
Round Lake, Columbia City, Ind-. 
Cedar Lake, Columbia City, Ind .. 
Quarry Pond, Bloomington, Ind.. 
Clements Mill Pond, Chrisney, Ind. 
cue Factory Pond, Chrisney, 

Castle IMG ae ocesnpesitnde mentees 
Simonton Lake, Elkhart, Ind.....- 
Wabash River, GibsonCounty, Ind. 
Applicants in Indiana...........-- 
Spring Lake, Davis, Ind. T........ 
Rock Creek, Davis, Ind. T ........ 
Mountain Stream, Talihina, Ind.T. 
Shannon Pond, Purcell, Ind. T.... 
Bratcher Lake, Ardmore, Ind. T... 
Fish Lake, Ardmore, Ind. T......- 
Applicants in Indian Territory.... 
Fish Lake, Buffalo Center, Iowa .. 
Fish Lake, Corydon, Iowa........- 
Boyer River Mill Pond, Dow City, 
LOW Siem aee cote ae senna neers 

Crane Creek, Riceville, lowa...-... 
North Fork of Maquoketa River, 

Dyersville, Iowa 
Maquoketa River, 
Iowa 

Cedar River, Cedar Rapids, Iowa. . 
Wapsipinnicon River, Independ- 

CN CENT OW Ea cemicthsoryoctanitscisemiciee 
Mississippi River, Dubuque, Iowa. 

Manchester, 

Little Turkey River, Waucoma. 
TOW Bie:ts Sas seams see sasine tes scale 

Anplicamitsan LOW oss ce -eose ee 
Smoky Hill River, Enterprise, 
Gt bes Gp ondog pn 2oeeb ere son berate 

Wisner Creek, Hutchinson, Kans.. 
Spring Lake, Abilene, Kans....-... 
Connor Creek, Connor, Kans ...--. 
Little Arkansas River, Hutchinson, 
ams <<. o 5 adee ne wae miele anin same 

Spring Lake, Nashville, Kans. ...-. 
North Fork of Sappy Creek, Ober- 
hin KOS ce. ced maainneueteensice 

Spring Creek, Coldwater, Kans.... 
Willow Lake, Bavaria, Kans.....-. 
Little Arkansas River, Wichita, 
IMAM eee pace tise e eidlex cecaeaenne 

Spring Creek, Grainfield, Kans .... 
Lake Chanute, Olathe, Kans ...-.. 
Elkhorn Creek, Lincoln Center, 
1H. bis Seer a En cniaa oe eine 

Rock Creek, Sabetha, Kans ....-.-. 
Mule Creek, Wilmore, Kans ....-..- 
Hazel Dell Lake, Garnett, Kans... 
West Park Lake, Parsons, Kans.... 

a Ss ( . r) . « wale s 
Sout Species and disposition. ee 

Black bass—Continued. 
150 Wea Creek and Bull Creek, Paola, 
275 Kans ciseccke cose cetee neers 150 
200 Rattlesnake Creek, Macksville, 

Kans). 0320422. acon ne ee eee eeeeer 200 
200 Saline River, Grinnell, Kans ....-- 300 
300 Spring Branch, Prairie View, Kans. 150 
250 Branch of Solomon Creek, Topeka, 
500 Kans. 252 sse ec oe a eamceaoas 350 
300 Lakeview Lake, Larned, Kans ...- 200 
500 Fish Lake, Hilltop, Kans .......... 600 
300 Dennis Lake, Manhattan, Kans -.- 200 
100 McDowell Creek, Manhattan, Kans. 300 
300 Blue River, Manhattan, Kans..... 150 
300 Baldwin Creek, Manhattan, Kans- 150 
200 King Creek, Manhattan, Kans..... 150 
100 Deep Creek, Manhattan, Kans..... 150 
300 Wild Cat Creek, Manhattan, Kans. 300 
300 Pfeil Creek, Manhattan, Kans..... 150 
500 Mill Creek, Manhattan, Kans....-. 150 
300 Eureka Lake, Manhattan, Kans... 150 
500 Lowland Lake, Muscotah, Kans... 200 
300 Mulberry Creek, Dodge City, Kans.. 300 
200 Playters Lake, Pittsburg, Kans .-.. 250 
500 Spring Pond, Coldwater, Kans..... 150 
650 Applicants in Kansas...........-..- 4,050 
300 Rolling Fork Creek, Lebanon, Ky . 200 
300 Spring Lake, Covington, Ky.......- 300 
300 Dix River, Lancaster, Ky .........- 500 
150 Oak View Lake, Versailles, Ky....- 150 
83 Deaf Mute Institute Pond, Dan- 

Wille, Key... saccismcicinsitoseenoe anes 100 
167 Geigers Lake, Henshaw, Ky.....-.-- 200 

Cumberland River, Pineville, Ky -- 400 
300 Reservoir, Springfield, Ky.........- 180 
200 Clear Creek, Shelbyville, Ky ....-.-- 200 
275 Kinniconick River, Vanceburg, 

4, 700 |. CERES a Se aos ooriopemacsadda 600 
100 Railroad Reservoir, Cumberland 
200 Falls, Koy. tas ccdiseton cesses toes 825 
200 Elkhorn Creek, Georgetown, Ky... 300 
100 Little River, Hopkinsville, Ky -...- 400 
100 Jones Pong) Nolin, Kiy~ sess eeeseee 100 
100 Lake Reba, Richmond, Ky....-.-..-. 200 
875 Spring Lake, Madisonyille, Ky..... 200 
500 Mill Creek, Fredonia, Ky.........- 200 
500 Willow Pond, Hodgensyille, Ky... 200 

Livingston Creek, Fredonia, Ky... 400 
750 Waterworks Reservoir at Spring- 
500 HelG Rey sect nemenecmocse eee 180 

Dsley Lake, Ilsley, Ky....-...----- 100 
1, 000 Guiest Creek, Shelbyville, Ky...--. 300 

Clear Creek, Shelbyville, Ky ..-.-.- 300 
3, 000 Bull Skin Creek, Shelbyville, Ky -. 150 
4, 000 Tyler Pond, Shelbyville, Ky.....-- 100 

Wild Cherry Pond, Brent, Ky...-..-. 250 
3, 380 Barber Pond, Hopkinsville, Ky.... 200 
5, 000 Green River, McKinney, Ky.....-- 300 

Fern Lake, Middlesboro, Ky......- 400 
200 Floyds Fork Creek, Fisheryille, Ky. 100 
800 Washiers Pond, Hodgensyville, Ky - 100 

Applicants in Kentucky ........--- 5, 750 
300 Sunrise Lake, Mansfield, La .....-- 150 
400 City Park Lake, New Orleans, La. . 225 
300 Chaplin Lake, Natchitoches, La -.. 150 
200 Lake Marie, Natchitoches, La ..... 150 

Manheim Pond, Robeline, La.....- 75 
300 Red Bayou, Shreveport, La........ 200 
100 Youskee Lake, Shreveport, La-..... 200 

Lake Julia, Brevelle, La ..........- 100 
50 Mill Pond, Keithville, La .......... 75 
200 Spring Branch, Lafayette, La...... 150 
50 Magnolia Lake, Verry, La......-...- 175 

Banner Pond, Kentwood, La .-..... 100 
600 Applicants in Louisiana, La .....-.- 525 
150 Antietam Creek, Hagerstown, Md.. 100 
150 Chevy Chase Lake, Chevy Chase, 

MG coera ete etnn weneaueeoceee 100 
300 Applicant at Cumberland, Md..... 50 
300 Percival Pond, Orleans, Mass...... 75 
200 Factory Pond, Fall River, Mass.... 75 
75 Lake Acoaxet, Fall River, Mass.... 75 

250 Middleboro Lakes, Rock, Mass .... 50 
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Black bass—Continued. 
Roden Pond, Lynn, Mass ......-.--. 
Silver Lake, Plympton, Mass.....-- 
Crane Pond, Newburyport, Mass... 
Applicant at Hamilton, Mass 
Boardman Lake, Traverse City, 
Mich 

Gull Lake, Yorkville, Mich 
Crooked Lake, Watersmeet, Mich. . 
Big Platte Lake, Beulah, Mich....- 
Burgess Lake, Greenville, Mich....- 
Coady Lake, Coral, Mich........... 
Devils Lake, Devils Lake, Mich.... 
Whites Lake, Kalamazoo, Mich.... 
Eagle Lake, Edwardsburg, Mich... 
Juno Lake, Edwardsburg, Mich.... 
Christiana Lake, Edwardsburg, 
Mich 

Round Lake, Hanover, Mich 
String of Lakes, Oxford, Mich..... 
Stony Lake, Oxford, Mich......... 
Bald Eagle Lake, Oxford, Mich... 
Pleasant Lake, Leslie, Mich 
Klinger Lake, White Pigeon, Mich. 
Holland Lake, Sheridan, Mich .... 
Bailey Lake, Claire, Mich 
Eagle Lake, Willmar, Minn 
Pike Lake, Duluth, Minn.......... 
Madison Lake, Mankato, Minn.... 
Lake Minnewaska, Glenwood, 

IMNISS Jase Sreacis sic otsee ese ceeesee 
Beech Spring, Topton, Miss........ 
Tupelo Park Lake, Tupelo, Miss.... 
Artificial Lake, Tupelo, Miss 
Spring Branch, Myrtle, Miss 
Arundel Lake, Meridian, Miss. ....- 
Horseshoe Lake, Aberdeen, Miss... 
Lower Dead River, Aberdeen, Miss. 
Tibbs Lake, West Point, Miss ...... 
Spring Lake, Macon, Miss.......... 
Mill Pond, Olive Branch, Miss 
McPherson Lake, Mhoon Valley, 

IY BRS 8 se eS eS See 
Mooreville Park Lake, Corinth, 

IMGT SS a otc ee oletee este esters ie cietamjata ernie 
Tuscumbia River, Corinth, Miss.... 
Alligator Lake, Columbus, Miss.... 
Buttahachie River, Greenwood 
SPLINES MSs esos eee c sete 

Tombigbee River, Bigbee, Miss..... 
Aberdeen, Miss... 
Columbus, Miss - 

Donald Lake, Baldwyn, Miss....... 
eras Lake, Crystal Springs, 

ISS state ete Soe suivielsicns bares wtsiels 
Tchula Lake, Tchula, Miss......... 
Silver Creek, Yazoo City, Miss. ....-. 
Yokanookany River, McCool, Miss. 
Big Black River, Pickens, Miss..... 
Applicants in Mississippi .......... 
James River, Aurora, Mo.......... 
James Fork of White River, 

ATINOTA, MOre sens snocatiecs ne eects 
Duck Lake, Schell City, Mo 
Woods Pond, Shelbina, Mo........ 
Spring Lake, Schell City, Mo....... 
Greenwood Lake, Greenwood, Mo. 
Clear Lake, Bois d’Arec. Mo.......- 
Pond and stream, Joplin, Mo...... 
Cutoff Lake, Brunswick, Mo....... 
Pryor Lake, Redbridge, Mo........ 
Montgomery Lake, Saginaw, Mo.. 
Shipman Springs, Ritchie, Mo..... 
James River, Galloway, Mo........ 
Herrells Branch, Neosho, Mo...... 
Applicants in Missouri............- 
Flat Willow, Harlowton, Mont..... 
Hogue Lake, Columbia Falls, Mont. 
Lake Blaine, Kalispel, Mont....... 
Boorman Lake, Kalispel, Mont.... 
Echo Lake, Kalispel, Mont.......- 

Adults and 
yearlings. | 

Species and disposition. 

105 

Adults and 
yearlings. 

Black bass—Continued. 
Gilkerson Lake, Harlowton, Mont.. 
Applicant at Cinnabar, Mont 
Fish Lake, Whitman, Nebr......... 
Box Butte Creek, Hay Springs, Nebr 
Lake Ericson, Greeley, Nebr 
Red Willow Pond, Indianola, Nebr. 
Indian Creek, Benkelman, Nebr... 
Applicants in Nebraska............ 
Lamprey River, New Market, N. H. 
Spring Lake, Portales, N. Mex.....- 
Spring River, Roswell, N. Mex ...-- 
Ojitos Creek, Springer, N. Mex ..... 
Alamositos Creek, Springer, N. Mex 
Applicants in New Mexico......... 
Canisteo River, Addison, N. Y...-.-. 
Black Brook, St. Joseph, N. Y-.--.--- 
Snyder Lake, West Sandlake, N.Y. 
Epench Broad River, Hot Springs, 

ville, N.C 
Spirit Wood Lake, Jamestown, 

Sanborn, N. Dak..... 
Spring Lake, Edgerley, N. Dak..... 
Fish Lake, Kulm, N. Dak .......... 
Wagner Lake, Sidney, Ohio........ 
Pond and stream, Greenwich, Ohio 
St. Joseph Lake, Carthage, Ohio ... 
Waterworks Lake, Blanchester, 

ORION es Reheat aee 
Hazledell Pond, Clinton, Ohio..... 
Cliff Lake, Springfield, Ohio 
Beaver Creek, Springfield, Ohio... 
Maumee River, Antwerp, Ohio .... 
Sandy Lake, Ravenna, Ohio......- 
Grand River, West Farmington, 

OHIOS See ee eee eee 
Vermillion Lake, Ashland, Ohio... 
Middle Basin Pond, Coshocton, 

ONIORE ase iaccnee se ceeesce csieccei 
Applicants in Ohio 
Threemile Creek, 

Spring Branch, Woodward, Okla .. 
Deer Creek, Deer Creek, Okla 
Salt Lake, Yeldell, Okla 
Yost Reservoir, Guthrie, Okla...... 
Frisco River, Guymon, Okla........ 
Spring Lake, Woodward, Okla 
Sanders Pond, Okarche, Okla 
Crutcho Creek, Oklahoma, Okla ... 
North Canadian River, Oklahoma, 
Okla este soncas ae ncas sec ad oeeeae 

Applicants in Oklahoma........... 
West Branch Susquehanna River, 
IMunCy Pal saan ne eoeceece ene nce 

Allegheny River, Tidioute, Pa ..... 
Twolick Brook, Blairsville Junc- 

tion, Pa 
Susquehanna River, Lockhayen, 

JE ARS Ba Re bem ek ichroc ie esac enICenne 
Loyalhanna Creek, Latrobe, Pa.... 
Allegheny River, Oil City, Pa ...... 
Lake Boquet, Latrobe, Pa........--. 
Oswayo Creek, Shinglehouse, Pa... 
Conococheague Creek, Chambers- 
DUTe Pattee ee teen oe A 

Conneaut Lake, Cambridge, Pa.... 
Sunnyside Pond, Volant, Pa ....... 
Waterworks Reservoir, Washing- 

ton, Pa 
Red Bank Creek, Maysville, Pa .... 
Applicants in Pennsylvania 
Rhode Island Fish Commission, 
Westerly Ri lesces cee ce nada eos 

Rhode Island Fish Commission, 
IPrOvIGeNnCe, Rela ccesencs erence ss 

Mill Pond at Tiverton, R.I........ 

Weatherford, 
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Black bass—Continued. 
Silver Lake, Wakefield, R. I...-.--- 
Roost Pond, Beaufort, S.C......... 
Drayton Swamp, Sheldon, 8. C..... 
Pacolet River, Converse, S. C....-- 

Wiles GO) caccaceen tacace- eames 
Seneca River, Calhoun, S. C.....-. 
Saxton Mill Pond, Spartanburg,S.C. 
Fair Forest Creek, Spartanburg, 
S.Cis 

Reedy River, Greenville, §. C ..... 
Mill Pond, Greenville, §.C ........ 
Rock Quarry Pond, Edgefield, S. C- 
Reedy River, Laurens, 8. C........ 
Enoree River, Fountain Inn, §. C . 
Whitney Pond, Spartanburg, 8. C.. 
Applicants in South Carolina. ..... 
Artesian Lake, Tyndall, S. Dak.... 
Eads Lake. Tyndall, S. Dak ....... 
Mackintosh Lake, Tyndall, 8. Dak. 
Foot Creek, Aberdeen, S. Dak..... 
James River, Huron, 8. Dak..-..-..- 
Lake Donald, Huron, 8. Dak ....-. 
Shoe Creek, Huron, S. Dak ........ 
Whitestone Creek, Wilmot, 8. Dak. 
Whiteclay Creek, Pine’ Ridge 
ArencyS:)Dakes vnascaconc cee 

Emanuel Creek, Springfield, S. Dak 
James River, Mitchell, S. Dak..... 

Alexandria, S. Dak... 
Lake Tetonkaha, Volga, 8S. Dak... 
Turkey Creek, Volin, S. Dak ...... 
Frasin Lake, Mitchell, S. Dak..... 
Pare Kampeska, Watertown, S. 

Dak. ote scsosaen tae aes wees 
Antelope Creek, Rosebud, S. Dak.. 
Lake Chilohwee, Canova, S. Dak .. 
Applicants in South Dakota .....-- 
Red River, Clarksville, Tenn...... 
Horse Creek, Bethel Springs, Tenn 
Elk Fork Creek, Sadlersyille, Tenn 
Millpond, Lawrenceburg, Tenn... 
Piney River, Nunnelly, Tenn...... 
McKinstry Pond, Oakland, Tenn .. 
Beaver Creek, Huntingdon, Tenn.. 
Big Pigeon River, Newport, Tenn. . 
Railroad Reservoir, Winfield, Tenn 
Idaho Creek, St. Bethlehem, Tenn . 
Applicants in Tennessee........... 
Artificial Lake, Chesterville, Tex - 
Lower State Lake, Rusk, Tex .....- 
Spring Creek, Hillsboro, Tex....... 
Old Reservoir, Jacksonville, Tex... 
Old River Bed Pond, Marlin, Tex . 
Poynors Lake, Athens, Tex ........ 
New Years Creek, Stone, Tex ...... 
Mosque Creek, Marfa, Tex ......... 
Bold Spring Lake, West, Tex....... 
Hurst Lake, Fort Worth, Tex ...-.. 
Alligator Lake, Fort Worth, Tex... 
Clear Fork of Trinity River, Fort 
Worth Rex oe eee ae hea 

Trinity River, Fort Worth, Tex .... 
Mill Pond, Greenville, Tex.......-. 
Trippett Lake, Fort Worth, Tex -... 
Lake Watts, Waco, Tex ............ 
Daniel Lake, Lerens, Tex ..-.-....- 
Fish Pond, Laredo, Tex ..........- 
Fish Lake, Corsicana, Tex ......... 
Bass Lake, Waco, Tex ............- 
Highland Club Lake, Dallas, Tex . 
Kish Lake, Elgin, Tex ..........<.. 
Oak Lake, Waco, Tex...........-.- 
Oltorf Lake, Marlin, Tex .......... 
Clear Lake, Longview, Tex........ 
Mound Lake, Longview, Tex...... 
McKinley Lake, Longview, Tex... 
Spring Creek, Plano, Tex.......... 
Mitchell Lake, Nacogdoches, Tex . 
Tubbins Mill Pond, Nacogdoches, 

LOX vascecccduccsescceccccccvcccss 

Adults and 
yearlings. 

ene : ae Adults and 
Species and disposition. yearlings, 

| Black bass—Continued. 
| Old River Lake, Nacogdoches, Tex. 2, 000 

Conch Creek, Miami, Tex.......... 400 
Rock Creek, Hallettsvile, Tex... .. 1, 000 
Washita River, Canadian, Tex .... 900 
Comanche Creek, Pecos, Tex ...... 1, 000 
Westude Lake, Crockett, Tex...... 806 
Graham Lake, Overton, Tex....... 500 
Elmendorf Lake, San Antonio, Tex. 500 
Gordon Lake, Paris, Tex ........... 1,075 
Fish Lake, Brownwood, Tex....... 400 
Sweetwater Lake, Sweetwater, 

ML OX oa iaeelecenianacio os ese aaa sae 200 
Railroad Lake, Wills Point, Tex ...! 500 
Buffalo Bayou, Houston, Tex ...--. 200 
Pecan Springs, Austin, Tex .......- 75 
Erwin Lake, Honey Grove, Tex.... 800 
Fish Lake, Claude, Tex ............ 1, 150 
Lake Nevill, Longview, Tex ..-..--- 100 
Fish Pond, Marlin, Tex ............ 300 
Elm Creek, Ballinger, Tex ........- 1, 000 
Fish Pond, Rosebud, Tex .......--- 300 
West Lake, West, Tex......... eases 175 
Wanoreck Lake, Rockdale, Tex.... 100 
Brandon Canal, Altair, Tex .......- 1, 000 
Walnut Spring, Austin, Tex......-.- 50 
Waterworks Pond, Taylor, Tex .... 200 
Lake Kuykendall, Taylor, Tex..... 200 
The Lake, Elkhart, Tex............- 1, 500 
-Lake Wichita, Wichita Falls, Tex... 500 
Crescent Lake, Wichita Falls, Tex - 500 
Fish Lake, Greenville, Tex .......- 400 
Sportsmens Lake, Petty, Tex ...... 125 
Willard Lake, Waco, Tex...-......- 200 
Lake Park Lake, Tyler, Texas....- 1, 000 
Moores Lake, Tyler, Tex .......... 500 
Camp Creek Lake, Higgins, Tex .. 200 
Coldwater Creek, Strafford, Tex... 400 
Clear Creek, Canadian, Tex ....... 300 
Lake Alford, Wills Point, Tex ....- 350 
Howell Lake, Wills Point, Tex .... 300 
Finney Lake, Wills Point, Tex .... 300 
Owen Lake, Wills Point, Tex...... 500 
Montague Pond, Wills Point, Tex - 150 
Fish Lake, Wills Pond, Tex ....... 300 
Fish Lake, Overton, Tex .........- 300 
Lake Surprise, Overton, Tex ...... 300 
Lake Eloise, Waco, Tex...........- 1, 150 
Springdale Lake, Sherman, Tex... 250 
Colorado and Lampasas rivers, 
Lampasas, Tex..... Jat wee cee oes 1,000 

Tributary of . Lampasas River, 
Dam pasa: Lexces essence cece 1, 000 

Sulphur Fork of Lampasas River, 
aMpPRSAS WE ORs cee nasisicee eee 200 

Fish Lake, Dallas, Tex ...........- 1, 000 
Orphans’ Home lakes, Orphans 
Home. Texe4 a eee eee 800 

Fish Lake, Livingstone, Tex .....- 400 
Chapman Lake, Overton, Tex ..... 100 
Parish Lake, Crockett, Tex........ 250 
Reddin Lake, Naples, Tex........- 1,375 
Mann Lake, West, Tex ...........- 400 
Trinity Lake, Dallas, ROX demain 8, 000 
Fish Lake, Dallas, Tex............. 1, 000 
Fish Lake, Hamshire, Tex......-.-- 1, 000 
Fish Pond; Lufkin; Tex.- 22... <c.. 1, 000 
Watson Lake, Stone, Tex .......... 500 
McGlanthery fish tank, Corsicana, 
OX <6 a) Sscaeaeeeh eae eee 200 

Fish Lake, Santa Anna, Tex...-.... 50 
Johnsons Pond, West, Tex......... 100 
Swindall tank, Terrell, MOK re cac see 100 
Lake Polk, Temple, Tex........... 800 
Gageby Creek, Canadian, Tex ..-... 400 
Hackberry Creek, Canadian, Tex -. 400 
Private lake, Canadian, Tex....... 150 
Spring Park Lake, Palestine, Tex... 500 
Sour Lake, Sour Lake, Tex ........ 2, 500 
Artificial Lake, Lott, Tex.......... 100 
Newtons Lake, Pilot Point, Tex... 200 
Wood Lake, Sherman, Tex ........ 600 
Honey Groye Lake, Honey Grove, 
TEX rcus iee cocks se vid win'e’sin 6 aisrelae 800 
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Adults and 

Black bass—Continued. 
San Gabriel River, Georgetown, 
ROR acetate eee eases casein ss 

Palace Lake, Elkhart, Tex .....--- 
Spring Lake, Bonham, Ul) a saprcd 
Seven Springs, Roanoke, Mexiec. sp 
Onion Creek, Manchaca, Tex? ce sate 
Bonita Lake, Marshall, Tex 
Carlisle Lake, Chapel Hill, exe <2 
Paradise Creek, Vernon, Tex...... 
Herod Lake, Coleman Junction, 

Mex 
MaAnksiCactusy Mee ojos toceteae 
Fish Lake, Longview, Tex -.-..-.-..- 
Two Lakes, Marlin, Tex...-....--- 
Fish Lake, Terrell, Tex......-.---- 
Bois D’ Are Creek, Wetherford, Tex 
Fish Pond, Aldine, Tex 
Applicants 1 Rexas eee eneaacis= (== 
Echo Lake, Brandon, Vt..-..-.---- 
Eddy Pond, Rutland, Vt 
South River, Grottoes, Va.--.-.--.---- 
Shenandoah River, Boyce, Va 
Spring Lake, Parkersburg, W.Va. 
Big Sandy River, Naugatuck, WwW. 
Va 

Va 

Elk River, Charleston, W. Va 
Buffalo and Cross creeks, Wells- 

burg, 

Spring oan Bunker Hill, W. Va 
Elk River, Centralia, SV ase 
Yellow River, Necedah, Wis 
Diamond Lake, Drummond, Wis. -.- 
Spread Eagle Lake, Florence 

COUNYAEWiSie = <issisee oan ceerione< 
Dinwiddie Lake, Sheridan, Wyo... 

Crappie 
Jones Min Pond, Waverly, Ala . 
Spring Lake, Opelika, iSO es 
Blue Creek, Johns, IM ayes erie. 
Grassy Lake, Wilton, Ark.......... 
Mudge Pond, Sharon, Conn.......-. 
Lonetree Lake, Lonetree, Ill 
Toledo Reservoir, Toledo, Dl...--. 
Soldiers’ Home Lake, Danville, I]. 
Applicant inlimoisas-ceo-nanase- 
Leatherwood Creek, Bedford, Ind. 
Indian Creek, Bedford, Ind........ 
Salt Creek, Bedford, Ind.........-- 
Patoka River, Jasper, Ind 
White River, Noblesville, Ind 
MVnvenwores Lake, Bloomington, 

TMG ee eae evsateia nies cate oneal ae ninale se 
Calumet Lake, Jasper, Ind ........ 
Stevenson Pond, Bloomington, Ind 
Pigeon Creek, Boonville, Ind...--. 
Indian Creek, New Albany, Ind... 
Simonton Lake, Elkhart, Ind...... 
Applicants in Indiana ............. 
Mountain Stream, Talihina, Ind. T. 
North Fork of Maquoketa River, 

Dyersville; lowayeccasseecesisosciss 
Maquoketa River, Manchester, 
WOW oases es aiqeose saaeioe seneeh aoe 

Cedar River, Cedar Rapids, Iowa .. 
Wapsipinnicon River, Independ- 
GNCE OWE 3. cccceenn clea cise minal 

Mississippi River, Dubuque, Iowa.. 
Applicant at Leon, TOWSis. oso nce 
Spring Lake, Nashviile, IKams\eee 5-6 
Spring Lake, Syracuse, Kans....... 
ad Arkansas River, Wichita, 

ans 

yearlings. yearlings. 

Crappie—Continued. 
Little Arkansas River, Halstead, 

1, 500 KAN Soe eae saleceeaeeaseenectelelsis 200 
250 MeDowell Creek, Manhattan, 

1, 900 GMSS ica atic beware ave eisioastn seer 150 
100 Eureka Lake, Manhattan, Kans.... 230 
500 Wild Cat Creek, Manhattan, Kans . 255 

1, 000 Blue River, Manhattan, Kans...... 55 
500 Baldwin Creek, Manhattan, Kans. - 55 
400 Kings Creek, Manhattan, Kans ...- 5d 

Deep Creek, Manhattan, Kans ..... 55 
100 Pfeil Creek, Manhattan, Kans...... 55 

Mill Creek, Manhattan, Kans ..--.- 55 
200 Lake Chanute, Olathe, Kans...----- : 170 

1, 000 Fish Lake, Hill-top, Kans.....-.-... 200 
175 Applicants in Kansas ............-. 855 
500 Karlsruhe Pond, Newport, Ky.... 25 
100 Fern Lake, Middlesboro, Ky..--.-- 15 
450 Cemetery Lake, Louisville, Ky..--. 125 
400 Reservoir, Slaughtersville, Ky..... 100 

14, 540 Barren River, Bowling Green, Ky- 100 
50 Kinniconick River, Vanceburg, 
50 TROY eaclnciinmeet awit Suacce acme 175 
50 | Lake Mingo, Nicholasville, Ky. 25 
50 Spring Lake, Madisonville, Reyne 100 

500 Iisley Lake, ‘lisley, KEYS ersjetetys veer 100 
Nolin) River) Noliny i Keyeen-se-e-e5= 100 

250 Paynes Pond, Georgetown, Ky...- 77 
Applicants in Kentucky.........-.- 453 

200 City Park Lake, New Orleans, La. 125 
207 Chaplin Lake, Natchitoches, La... 200 

Manheim Pond, Robeline, La...-. 100 
150 Red Bayou, Shreveport, La...---..-. 200 

Youseeka Lake, Shreveport, La.... 200 
150 Lake Julia, Brevelle, La..........- 200 
100 Bayou Dorchita, Haughton, La .... 200 
100 Yarbrough Lake, Mansfield, La... 100 

1, 040 Applicant at Mansfield, La ........ 100 
1, 000 Eagle Lake, Willmar, Minn .......- 250 

Leech Lake, Walker, Minn .......-. 250 
500 || Little Spring Creek, Waterford, 
200 IMU SSeS oa eee aerate nis Ae sie pci 200 

Chautauqua Lake, Crystal Springs, 
262, 157 || MISS pe mieisie cicisjae sin hele cence ene 200 

|| Lutz Lake, Canton, Miss ..........- 200 
Constantine Lake, Shuqualak, Miss. 100 

300 Fords Pond, Waterford, Miss....-.- 200 
100 Mooreyille Park Lake, Corinth, 
100 IMBISS) (sic stores Sete oe eee cies Sere ar 200 
200 || Buttahachie River, Greenwood 
100 |) SPrMNessMisse-ece asset eres 200 

1, 000 Tombigbee River, Bigbee, Miss .... 200 
150 Aberdeen, Miss . 200 
790 Columbus, Miss - 200 
50 Tehula Lake, Tchula, Miss......... 200 
50 Yokanookany River, McCool, Miss. 200 
50 || Big Black River, Pickens, Miss..... 200 
50 Silver Creek, Yazoo City, Miss ..... » 200 
25 Applicants in Mississippi Biase cata 1, 950 

175 Duck Lake, Schell City, Mo........ 250 
| Lake Ericson, Greeley, Nebr ...-.. 200 

25 || Private Lake, Greeley, Nebr......-. 100 
150 || Rancocas River, Mt. Holly, N. J... 50 
25 Opennaki Lake, Morristown, N. J. 50 

120 Spring Lake, Morristown, N. J .... 50 
25 Elkwood Lake, Newark, N. J...--- 50 

200 Richmondtown Lake, Woodstown, 
50 IN Jicceasistee a sianicle in clelaveitinactes teasers 50 

500 Quick Pond, Swartswood, N. J . 50 
Fish Lake, Kingston, Noe eee 100 

500 French Broad River, Henderson- 
svalll@ HINER Gees Aa tera tertnvsteyn crotereise cre 100 

600 Spirit Wood Lake, Jamestown, N. 
700 Dalkese pence ae see en eee eee 300 

Springfield Lake, Akron, Ohio..... 100 
720 Cliff Lake, Springfield, Ohio ee 90 

700, 000 Buck Creek, Springfield, Ohio..... 140 
100 Pennypack Creek, Hatboro, Pa-.... 200 
100 Crystal Lake, Carbondale, Pa...-.-- 100 
100 Porters Lake, Stroudsburg, Pa.-... 100 

Deer Lake, Stroudsburg, Pa ....--- 150 
200 Forest Lake, Stroudsburg, Pa...... 100 
170 Lake Minisink, Stroudsburg, Pa... 100 
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Crappie—Continued. C vapie one 
Lake Taminent, Stroudsburg, Pa... 100 d Run Creek, Hancock, W. Va.. 
Jones Lake, Montrose, Pa ...-......- 390 Dinwiddie Lake, Sheridan, Wyo... 
Perkiomen ‘Creek, Norristown, Paes 100 
Schuylkill River, Norristown, Pa .. 100 Total ack csntse cece eee ene 
Sugar Loaf Lake, Hazleton, Pa..... 250 
Lake Clerno, Hoadleys. Pa......-... 100 || Rock bass: 
Juniata River, Huntingdon, Pa .... 400 Sandy Creek Mill Pond, Opelika, 
Stone Creek, Huntingdon, Pa ...-... 200 Alla. cee sk eee ee eee 
Harveys Lake, Alderson, Pa .....-. 100 Applicant in Alabama...........-.- 
Frankstown Branch, Juniata Rivy- Applicant in Arkansas............. 

er, Spruce Creek, Pa.....s........ 150 Mudge Pond, Sharon, Conn .....-. 
Frankstown Branch, Juniata Riy- Reservoir, Covington, Ga.........- 
Or Barres Pare ee renee eee eee 175 Applicants in Georgia ............. 

Aughwick Creek, Hopewell, Pa-...- 50 Vermillion River, Danville, I] .... 
Lake St. Clair, Latrobe, Pa ......... 100 | Applicants in Illinois.............. 
Raystown Branch of Juniata Waterworks Lake, Bloomington, 

River, Hopewell, Pa.........----- 25 UMGhc2ccSis katate ceeesmnce ee smae 
Raystown Branch of Juniata Applicants in Indiana ........ TSS 

River, Riddlesburg, Pa........... 125 Applicant at Dewey, Ind. T........ 
Raystown Branch, Juniata River, Applicant at Harlan, lowa.......-- 

inverett,pae a: 228s 3 aes ae eos. 100 Fish Lake, Hilltop, Kans.........- 
Raystown Branch, Juniata River, Fall Creek, Caldwell, Kans........ 
Saxton (Pave tee eee ee aeaeee 225 Applicants in Kansas.............- 

Ludwig Run, Ebensburg, Pa .....-.- 100 Reservoir, Slaughtersville, Ky..... 
Conneaut Lake, Cambridge, Pa -.- 100 Fern Lake, Middleboro, Ky ....--- 
Trough Creek, Mapleton, Pa ...... 50 || Spring Lake, Madisonville, Ky .... 
Twelve Mile Lake, Stroudsburg, Applicants in Kentucky..........-. 

Paes once taee saltal teen ne eens mnie 100 Middleboro Lakes, Rock, Mass .... 
Silver Lake, Morton, Pa ........... 100 || Applicant at Northampton, Mass. - 
Applicant at Jermyn, Pa..........-. 50 || Horseshoe Lake, Macon, Miss ....- 
Foot Creek, Aberdeen, 8. Dak ..... 700 Harpers Lake, Brooksville, Miss... 
James River, Huron, 8. Daly 2:2 700 Applicants in Mississippi ........-- 
Lake Donald, eDrOns S. Dak o2ssa2. 150 Fishing Club Pond, Glasgow, Mo... 
Shoe Creek, Huron, 8. Dak sone ae 200 Woods Pond, Schell City, Mo.....-. 
James River, Mitchell, S. Dak ..... 300 Spring Lake, Schell City, Mo....... 
Frasin Lake, Mitchell, SsDalkieeeas 150 Eden Green Ponds, Chillicothe, Mo. 
Beaver Creek, Huntingdon, Tenn.. 500 || Cutoff Lake, Brunswick, Mo ....-.. 
Orchard Pond, Tioga, Tex.......... 45 || Fish Lake, Billings, Mo............ 
Old River Bed Pond, Marlin, Tex... 100 Applicants in Missouri............- 
Restleys Creek, Dublin, Tex ....... 200 Nebraska Fish Commission, South 
Greens Creek, Clairette, Tex ....... 100 Bend WNebrs.cctetiae a eee ee eee 
Bosque River, Clairette, Tex....... 200 | Las Palomas Creek, Engle, N. Mex. 
Four Ponds, Marfa, Rex we eens 100 || North Spring River, Rosw ell, 
Crescent Lake, MeNeil, Hits. de Se eee 500 | INS IM@Xs Sscaice.ccaictetiectem eae eee 
Litttle Brazos River, Hearne, Tex.. 300 || Applicants in New Mexico ........ 
Onion Creek, Manchaca, Tex ...... 100 Fish Lake, Rockville Center, N.Y . 
Oltorf Lake, Marlin, Tex ........... 150 Rhetts Lake, Hendersonville, N.C. 
San Gabriel River, Georgetown, | Mattamuskeet Lake, Elizabeth 
VOX Vest eae he ones Seeman es aaa 350 || City, NsCiacc Js daencaccacn eee 

Cannon Creek, Marfa, Pex wast aot 100 Applicants in North Carolina. ..-.. 
West Side Lake, Crockett, exes. 200 | Applicant at New Salem, N. Dak . 
Elmendorf Lake, San Antonio, Tex. 75 Odell Lake, Lakeville, Ohio........ 
Waterworks Pond, Taylor, Tex.... 100 Applicants im Ohio! 222. --esseecsee 
Washita River, Canadian, Tex . 250 Applicants in Oklahoma..........- 
Dads Creek, Canadian, Tex ........ 150 Antietam Creek, Reading, Pa...... 
Du Tait Creek, Canadian, Tex..... 100 || Porters Lake, Stroudsburg, Pa ....-. 
Beaver Lake, Canadian, Tex ...-.-. 30 Aughwick Creek, Shirley, Pa...... 
North Creek, Canadian, Tex....... 100 Harveys Lake, Alderson, Pa........ 
White River, Canadian, Tex....... 50 Juniata River, Lewistown, Pa...-.-. 
Bear Creek, Manchaca, Tex ....... 100 Swatara Creek, Meyerstown, Pa.... 
Club Lake, Austin, Tex............ 40 || Cocalamus Creek, Mifflin, Pa......-. 
Applicantsim Texas) =.s-sssee eee 985 || Ludwig Run, Ebensburg, Pa ....... 
Potomac River, Daysville, Va...... 200 Middle Creek, Fairfield, Pa ......-.. 
Fish Pond, Winston, Va..........- 200 Applicants in Pennsylvania ....... 
Broad Run, Manassas, Va.......-.. 200 || Fish Pond, Allendale,S.C.........-. 
Bull Run, Manassas, Va ........... 200 || Fish Lake, Carthage, Tenn......... 
Cedar Run, Manassas, Va....-.....- 200 |} Duck Run, Columbia, Tenn........ 
Occoquan Run, Manassas, Va-...--- 200 || Mill Pond, Lawrenceburg, Tenn -.-. 
Fish Pond, Amherst, Va..........-- 200 || Hurricane Creek, Waverly, Tenn -. 
Shadybrook Pond, Glencarlyn, Va. 100 Aughtry Lake, Richland, Tex...-.-- 
Piedmont Pond, Charlottesville, Upper State Lake, Rusk, Tex.....-. 

Use. de tan sca ee cee ee 200 Bold Spring Lake, West, Tex.....-- 
Fish Pond, North Garden, Va..... 200 || Creek, Carrizo Springs, Tex ........ 
Tinker Creek, Hollins, Va......... 50 || Fish Lake, Waco, Tex -.-.-.-..:.... 
Fish Lake, The Piging SVaSee. cso 200 || Gibson Lake, Palestine, Tex .....-- 
North Fork Creek, North Fork, Va. 200 | Gordon Lake, Paris, Tex ........... 
Applhcants in Virginia............. 400 San Gabriel River, Georgetown, 
Kanawha River, Fishing Camp, p>. tee SA he ors SS or Ree 

POV B5 oe eS 1,000 West Lake, West, Tex .............. 
Elk River, Charleston, W. Va...... 240 Railroad Lake, Walnut Springs, 
Sleepy River, Hancock, Wa Vialewane 200 "Tex vucaee ueueats pasiteewenesceunmes 

yearlings. 

200 
200 

735, 120 
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Rock bass—Continued. Sun-fish—Continued. 
Railroad Lake, Cisco, Tex ........- 350 Mississippi River, Dubuque, Iowa . 600, 000 
Trinity River, Fort Worth, Tex.... 400 North Spring River, Roswell, N. 
Hish bakes; Chico; Texis- S55... ---- 250 IUIGD Seppe boo dasehssbeanbbpadssueE 600 

San Antonio, Tex..... 150 Spirit Wood Lake, Jamestown, N. 
AD DIICAN tS MW MO KAS ioe chea <= ecea = 830 WD at eects. ee ceeinsacasescecmeces 250 
Fish Pond, Richmond, Va-....-..-- 200 eee 
Spring Lake, Luray, Va .........-- 100 ANOICH IS (sda atoonbddbeEaSHSeHedAr 606, 040 
Tacoma Fish Club Pond, Rich- ed 
TMOM OMI Bre aortas, sec wei es -teinisles sits 200 || Bream: 

Wolf Creek Mill Pond, Abingdon, Mill Pond, Alabama City, Ala....-. 100 
200 Oak Lake, Hooks, Ala.............. 500 
150 Fish Pond, Inverness, Ala.......... 200 

James River, Lynchburg, Va ....-- 300 Mill Pond, Inverness, Ala.......... 200 
City Reservoir, Charlottesville, Va. 200 Rodgers Lake, Letohatchie, Ala ... 200 
Dowdy Creek, Petersburg, Va ....- 200 Craddock Lake, Dadeyille, Ala .... 100 
Appomattox River, Petersburg, Va. 200 Bloom Pond, Eufaula, Ala ......... 800 
Powell Creek, Petersburg, Va ...-- 200 Dent Pond, Eufaula, Ala........... 700 
Taylor Mill Pond, Warsaw, Va ...- 200 Thompson Pond, Eufaula, Ala... .- 200 
Tinker Creek, Hollins, Va.......-- 200 || Chambliss MillPond, Montgomery, 
Davis Branch, Catron, Va .......-. 200 | IAN Biers semen cae cacao cen cae eee 200 
Piney Creek Mill Pond, Clover, Va. 200 Jones Mill Pond, Waverly, Ala..... 200 
Orrix Creek Mill Pond, Evington, Briggs Mill Pond, Jasper, Ala....-- 100 

Widlteyeae we ctettane eac mises saineis eee: 200 Blackwater Mill Pond, Jasper, Ala. 100 
Goose Creek, Edwards Ferry, Va -- 1,300 Ingrams Mill Pond, Opelika, Ala .. 1, 000 
Applicants in Virginia............. 800 Lake View, Opelika, Ala........... 100 
Kanawha River, Fishing Camp, | Eley Pond, Union Springs, Ala..... 300 

Wadler etiterst- cere ccatinsis scenes esc 300 Howell Pond, Union Springs, Ala -. 100 
Buzzard Pond, Eufaula, Ala ...._-. 200 

Motel eons seen sees Ss 37,170 Spring Lake, Union Springs, Ala... 150 
SS === Applicants in Alabama-.-........... 1,550 

Strawberry bass: Crescent Lake, Cleremont, Fla. .-... 200 
Verde River, Jerome, Ariz......... 400 Lake Ella, Umatilla, Fla. .........-. 110 
Fish Lake, Ardmore, Ind. T....... 350 Jaques Pond, Macon, Ga .......... 100 
Lake Macia, Natchitoches, La ..... 100 Henderson Creek, Jasper, Ga-...... 100 
Chaplin Lake, Natchitoches, La...) 200 Mill Pond, Jonesboro, Ga.......... 100 
Youseeka Lake, Shreveport, La ... 200 SunmMysidenGaeoces sae 50 
Lake Ninock, Ninock, La.......... 100 Coleman Mill Pond, Cuthbert, Ga. 300 
Scoutaway River, Leasburg, Mo... 200 Laza Creek, Talbotton, Ga 150 
Clear Creek, Bois D’ Arc, Mo ......- 100 Juniper Pond, Juniper, Ga 200 
Lake of the Woods, Fulton, Mo.... 51 Augusta Game Club Pond, Augus- 
North Spring River, Roswell, N. tay Gals 552 sae e eset oee ees c ees 300 

IVE Otte re ters ere ra eee ine aferere va isrore ania 200 Spring Creek, Rome, Ga....-...... 200 
Yost Reservoir, Guthrie, Okla ..... 500 Roundabout Pond, Kirkland, Ga.. 200 
Spring Lake, Guthrie, Okla........ | 500 Mill Pond, Greenville, Ga......... 200 
Sanders Pond, Okarche, Okla..---- | 300 Kings Lake, Box Springs, Ga....-. 300 
Applicant at Mulhall, Okla......-. 150 Hills Fish Pond, Greenville, Ga -.. 200 
San Gabriel River, Georgetown, Brick Yard Pond, Columbus, Ga... 500 
ED Oye epsiereiais sale aTeinlssisioisisis'sio xe sioaee 2 200 Hoods Creek, Bostick, Ga.........- 100 

a Hudson Pond, Hamilton, Ga ....-. 200 
aT 8] Praca rs ate esos eiclets secs 3, 551 Crystal Lake, Cuthbert, Ga........ 209 

——— Green Springs, Columbus, Ga..-.-.. 300 
Warmouth bass: Hooks Mill Pond, Americus, Ga... 500 
Soldiers Home Lake, Danville, Ill. 100 Applicants in Georgia .........--... 2, 850 

SE Applicants in Mississippi -...-.-.--.-- 500 
MOtalee sen seceeeaacite meee e sels 100 El Caney Lake, Crockett, Tex ..... 150 

Old River Bed Pond, Marlin, Tex . 500 
Sun-fish: Crystal Lake, Palestine, Tex....... 500 
Verde River, Jerome, Ariz .......-. 200 Little Brazos River, Hearne, Tex.. 500 
Beaver Creek, Jerome, Ariz.......- 300 San Gabriel River, Georgetown, 
Little River, Wilton, Ark.......... 500 MOK cae cece cakicine seneoecae ease 500 
Soldiers Home Pond, Danville, 111. 300 Waterworks Pond, Taylor, Tex.... 100 
Maquoketa River, Manchester, Trinity River, Fort Worth, Tex.... 500 
WOW RE ee een cen cee ones ster 1, 400 Applicantsin, Texas!sco.cs.cscssses 80 

Cedar River, Cedar Rapids, Iowa... 2,400 
Wapsipinnicon River, Independ- MOTH Sas cicisigsveniakics eceemonces 17, 699 
ONCE PLOW Asie cicleeiste cic sei sistieialsieos 90 
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Cod: 
Woods Hole Great Harbor, Woods 

18 C0) (eet (Cl eee eR AOr er eocae 
Vineyard Sound, Mass.: 
Robinsons Hole... s.ccsewe- ees ce 
Menpauliny COVE sc esassees ses 
Nashewena Island........:.....- 
Quicks Hole’.2-2 as. s-eeee ances 
French Watering Place.........- 
Hadley Harbor sin sa2ececs-esar- 

Atlantic Ocean, Gloucester, Mass - - 
Rockport, Mass ... 

Total 

Flat-fish: 
Woods Hole Great Harbor, Woods 

Eel Pond, Woods Hole, Mass...---- 
Waquoit Bay, Waquoit, Mass....... 
Hadley Harbor, Hadley Harbor, 

IMIASS << sieicjers cts so cisinne oaimeceniceewse 
Buzzards Bay, Monument Beach, 

INARS Boe do coemesncletmaivesmenteicis ee 

Lobster: 

Oye a Sematincices po dadeLc esos eases 
Gulf of Maine, Maine: 

Goose HaimiBay = i=. --2. 252-8. 
Portland Head san. < osc ncee 
Cape Elizabeth 
off Cape Porpoise!:..5---.---cs--= 
SmalePointeer serene cree 
Sequin Island ecessacee sce eee ass 
Gape Newagenien = sn -.nencicmen sa 
Pemaquid! Bombe cee scccnes es 
West Boothbay Bay Harbor.....- 
Kennebunk Beach .............- 

Fry. 

1, 257, 000 

32, 265, 000 |, 
69, 574, 000 
16, 315, 000 
5, 231, 000 
3, 132, 000 
1, 036, 000 

60, 033, 000 
23, 158, 000 

212, 001, 000 

113, 996, 000 
13, 621, 000 
28,557, 000 

7, 623, 000 

4, 336, 000 

168, 133, 000 

1, 151, 000 |, 

1, 800, 000 
500, 000 
700, 000 

1, 000, 000 
1,500, 000 
1, 000, 000 
1,500, 000 
1, 000, 000 
1,000, 000 

500, 000 

Species and disposition. 

Lobster—Continued. 
Gulf of Maine, Me.—Continued. 
Wood Island's:2- 5 ---seseoeecneee 
Mouth of Indian Harbor......... 
off Eastport Harbor .-............. 
off Georges Island Harbor ..-..-.- 
Mickleridge Channel .........-.. 
Rockland: Bayis..osccce eee eee 
off Cranberry Island Harbor....- 
East End of Long Island.......-. 
near North Point, Isle au Haut.. 
Outer BassiElanbOn ss .a-ei sees 
near Scoobic Island..........-... 

Casco Bay, Maine: 
Diamond! Covesacass-.-eeemeeee te 
west side of Cow Island.......-.- 
Off Peaks Islandia consecrate 
south shore of Great Diamond 

TS] erie ee Se cee eee eee | 
west side of Long Island ........ 
off Two Brothers Island .......-. | 
off Mackies Island ..............- 
off Clapboard Island..........--- 

Bidditord "Pool Mem sse- soe oeieeee 
Fore River, Portland Harbor, Me.. 
Atlantic Ocean, Kittery Point, Me. 

York Harbor, Me.. 
Gloucester, Mass -- 
Rockport, Mass.... 
Beverly, Mass..... 
Boston, Mass ...-..- 
Manchester, Mass - 

Wellfleet Harbor, Wellfleet, Mass. - 
Scituate Harbor, mouth of Scituate 
Harbor Mass eo. eee cee eee een 

Woods Hole Great Harbor, Woods 
Hole Harbor; Mass... ---sc-sesee 

Atlantic Ocean, Isle of Shoals, N. H. 
Wickford Harbor, Wickford, R. I-- 

F is | y. 

Ron be 

Z2SS233 238 SSSSssssens 
— RSSSSSESSSSSSES 

ws no 

S 
no 

CD OO SD OT et et et DD BLES <vvweeve 

=) 

228 
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Report U.S. F. C. 1902. (To face page 110.) PLATE 3. 

SEA LIONS AT CLIFF HOUSE, SAN FRANCISCO. 

PUPS ABOUT FOUR WEEKS OLD. 





REPORT ON THE INQUIRY RESPECTING FOOD-FISHES AND 
THE FISHING-GROUNDS. 

By Huer M. Smirn, Assistant in Charge. 

COASTAL AND MARINE INVESTIGATIONS AND EXPERIMENTS. 

FISHES AND FISHERIES OF HAWAIIAN ISLANDS. 

Reference was made in the report for the fiscal year ending June 30, 
1901, to the party sent by the Commission to the Hawaiian Islands to 
make the investigation of the fisheries of those islands called for by the 
act of Congress of April 30, 1900. The investigations were carried on 
during the summer of 1901 and completed as far as the circumstances 
permitted. Most of the islands were visited; the fishery methods, 
appliances, laws, and customs were studied; a thorough statistical can- 
vass of the commercial fisheries was made, and a very large and valu- 
able collection of fishes was obtained. <A preliminary report on the 
investigations submitted to the President in January, 1902, and by him 
transmitted to Congress, was printed asa special document (H. R. Doe. 
No. 249, Fifty-seventh Congress, first session). 

It having been determined to continue the investigation of the 
aquatic resources of the Territory, more especially those in the deeper 

water, the steamer A/batross was detailed for the work, and Dr. D.S. 

Jordan, of Stanford University, was given general charge. The A/ba- 
tross was fitted out in San Francisco, and sailed for Hawaii on March 11 

with a party of naturalists, mostly from Stanford University. The 
vessel was engaged in this service at the close of the fiscal year. 

DESTRUCTIVENESS OF SEA LIONS. 

For a number of years the damage supposed to be done to fish and 
fishing gear by sea lions has been receiving much attention from the 
fishery interests of the west coast, and the systematic killing of the 
sea lions has: been undertaken in some localities and planned in others, 
under either State or private auspices. 

The following article, from the San Francisco Bulletin, is a fairly 

conservative statement of the fishermen’s views: 

Fishermen of the North Pacific coast are undertaking a movement for the destruc- 

tion of the sea lions, the inveterate enemies of salmon and other food-fishes, and 

which annually make incalculable ravages in the schools of chinooks, steelheads, 

a According to an official communication, dated January 29, 1903, received through the Depart- 
ment of State from Mr. Victor E. Nelson, United States consul at Bergen, Norway, similar charges 
are made against the Greenland seal (Phoca grenlandica). It is stated that ‘‘the cod have been 
driven entirely away from those parts of the coast (of Norway) where the seals appear in great masses, ’ 
and the Government has included in the budget the sums of 4,000 kroner ($1,072) for killing the seals 
and 15,000 kroner ($4,020) for other repressive measures. 
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and other varieties of salmon that hover off the Washington and Oregon coast. The 

last Oregon legislature passed a bill offering a bounty of $2.50 for each sea lion killed 
in the waters of the State or within one marine league of the Oregon shore. Faulty 

wording of the bill renders the money set aside for the purpose unavailable, and the 

Fishermen’s Protective Union has raised a fund by private subscription to hire men 

to shoot the lions at their breeding-grounds. 

How many salmon each of these monsters kills each day is purely a matter of 

conjecture, but instances are known where a single sea lion has killed and eaten 18 

salmon within a very few minutes, and it is certain that many hundreds of thousands 

of royal chinook salmon are killed every year by these pests. When fishing, the 

lions usually travel in groups of from six to eight, and they will follow a school of 

fish for days. They feast on the fish until they become quite dainty, and will take 

but one bite from the choicest part of the salmon, leaving the remainder of the fish 

to float ashore or to be deyoured by the scavengers of the seas. The lions vary in 

size, but when fully grown average about 8 or 10 feet in length, although specimens 

have been seen fully 18 feet long and which would weigh 4,000 pounds. 

It is during the summer months that the lions do the greatest amount of damage. 

They are numerous at many places along the Pacific coast, but their favorite 

rendezvous appears to be in the neighborhood of the mouth of the Columbia River. 

Thousands of them congregate at Seal Rock light-house during the breeding season. 

These rocks are situated well out from the beach and can be reached only during the 

extreme low tides of the summer months, thus rendering the retreat of the lions com- 

paratively safe from attack except during isolated periods. After leaving the rocks 

at the close of the breeding season the lions are even more voracious than usual, and 

the schools of fish in that region of the ocean have short shrift. Numbers of the 

lions gather off the mouth of the Columbia River, and the sands of the jetty are black 

with them during the warm hours of the day. The huge mammals appear to be 

warned by instinct of the approach of a school of salmon, which is always the signal 

for a hurried putting to sea, and before the return thousands of the choicest fish in 
the world have been devoured or so badly mutilated that they will die. 

Commercially the sea lions are of little value, and not enough can be realized from 

their sale to make the killing of them profitable. This, coupled with the extreme 

difficulty of securing the carcasses of the animals, as the lions take to the water as 

soon as they are shot, makes the hunting of them a precarious means of livelihood 

and renders it absolutely necessary that a bounty be paid if the lions are to be exter- 

minated. The hides, which weigh when green about 70 pounds, sell for half a cent 

a pound. The whiskers of the male sell for from 10 cents to 13 cents for the largest, 

which are from 10 to 12 inches in length. Those of the female are fewer in number 
and less valuable, but longer, some reaching 18 inches in length. 

A vast amount of valuable fishing gear is destroyed each year by the lions. A big 
male lion, while in pursuit of a salmon, will become entangled in a gill net or trap, 

and before it can possibly be released will, by its desperate lashings and biting, tear 

the web into shreds. The amount of damage done each season would be difficult to 

estimate, but it is certainly enormous, and their extermination at the least would be 

of untold benefit to the fishing industry of the coast. 

In California the State board of fish commissioners espoused the cause 
of the fishermen and strongly advocated a reduction of the size of the 
sea-lion herds on the California coast. As the sea lions can be killed 
most expeditiously when resorting to rookeries for breeding purposes, 
and as the rookeries are mostly on islands which are Government 
reservations undet control of the Light-House Board, the California 
commissioners sought permission for their agents to visit these rook- 
eries and thin out the herds. The granting of this request was opposed 
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by representatives of the Fish Commission, the Department of Agri- 
culture, and other branches of the Government, on account of lack of 
evidence showing the destructive habits of the sea lions; and the desired 
permission was withheld by the Secretary of the Treasury. 

Dr. C. Hart Merriam, of the Department of Agriculture, contrib- 

uted the following article to Science for May 17, 1901, based on the 
action of the California authorities: 

Foop or SEA Lions. 

The California State board of fish commissioners during the past two years has 

taken steps to kill off a very large number of sea lions on the California coast, on the 

ground that these animals are highly destructive to the salmon fishery. The presi- 

dent of the board, Mr. Alexander T. Vogelsang, claims that it is not the intention 

of the board to exterminate the sea lions, but merely to kill ‘10,000 of the 30,000 

that now infest our harbor entrance and contiguous territory.’’* The opinion of 

observers familiar with the sea-lion rookeries is that the number of animals has 

been greatly exaggerated, and that long before Mr. Vogelsang has killed the con- 

templated 10,000 there will not be a living sea lion left on the whole coast. Already 

many have been killed, and, unless public sentiment is aroused to check the move- 

ment, some of the most interesting rookeries of the State are in danger of depletion. 

The fish commissioners have employed men to shoot the sea lions, and are loud in 

their lamentations because the Government light-house reservations have not been 

thrown open to the slaughter. 

The local fisherman, the State fish commission, and others assert without qualifi- 

cation that the sea lions feed extensively on salmon, and the inference from their 

statements is that the animals subsist chiefly, if not entirely, on fish. A few years 

ago, when similar complaints were made against the fur seals, I took the trouble to 

examine the stomach contents of a large number of these animals, and found to my 

surprise that the great bulk of their food consisted of squids, hundreds of whose 

beaks and pens were found in the stomachs, while in only a few instances were any 

traces of fish discovered. 

In 1899 a well-known naturalist, Prof. L. L. Dyche, of the University of Kansas, 

spent the months of June, July, August, and September on the California coast, at a 

time when the sea lions were being slaughtered in the alleged interests of the fisher- 

men. Professor Dyche became, interested in the question of their food, and took 

the trouble to examine the stomachs of twenty-five sea lions, not one of which con- 

tained so much as a trace of fish. The region visited extends from Monterey Bay 

southward along the coast for about 25 miles. 

Between June 25 and July 16 there were washed ashore within 3 miles of Point 
Pinos, at the mouth of Monterey Bay, eight sea lions which had been shot, the fish- 

ermen said, because they were feeding on salmon. Professor Dyche examined the 

stomachs of all of these and has given me a detailed record of the contents of each. 

It would take too much space to print this in full. Suffice it to state that the remains 

of squids and cuttlefish (Octopus) were found in all, and that several were filled with 

large pieces of giant squid. Notwithstanding the fact that at the same time and place 

salmon were being caught by fishermen, not a fish scale or bone was detected in any of 

the stomachs. Whenever possible Professor Dyche opened the stomachs in the pres- 

ence of the fishermen, who invariably expressed the greatest surprise at the result. 

On July 20 Professor Dyche moved his headquarters southward and established a 

camp about 12 miles below Monterey Bay, between Point Carmel and the light-house, 

near which is an extensive rookery of sea lions. Between July 20 and August 16 

the stomachs of seventeen additional sea lions were examined. Eight out of the 

*In a letter to Hon. Lyman J. Gage, Secretary of the Treasury, dated San Francisco, June 3, 1899. 

F. C. 1902——8 
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seventeen were well filled with the flesh of the giant squid; two were gorged with 

large octopus, while the remaining seven contained pens and beaks of squids, the 

quantity varying from half a pint to about a quart. 

Professor Dyche was told that there were no fish within 2 or 3 miles of the sea-lion - 

rookeries near his camp, as the sea lions had caught or driven them away. In the 

face of this statement, he himself caught a dozen rock-cod one morning between 
shore and the seal rocks, and his boatman, George Carr, an old salmon fisherman, 

caught plenty of rock-cod weighing from 1 to 8 pounds each within 60 feet of the flat 
rock where from 1 to 300 sea lions landed each day. The water close to these rocks, 

where sea lions had lived for ages, proved to be the best fishing-ground in the locality. 

Professor Dyche states further that he landed a number of times on the rocky islands 

where in places the excrement from the sea lions formed a layer a foot thick. He 
hunted through this for fish bones and scales, without being able to discover a single 
one. On the other hand, the tough pens from the backs of the squids were abundant. 

Professor Dyche found the fishermen loud in their denunciation of the sea lions 
on account of their alleged destruction of salmon, but, although he was on the 

fishing-grounds continuously for more than three months, the fishermen were unable 

to show him a single instance in which a sea lion had killed a salmon. He adds: 

‘*You can hardly imagine the surprised look on these fishermen’s faces when they saw 

the great masses of squid meat roll out of the sea lions’ stomachs when cut open.”’ 

The fact that sea lions in captivity will eat fish rather than starve has little bearing on 

the question, and the additional fact that salmon in nets are sometimes found bitten 

off or eaten is by itself no evidence at all, particularly in places where either sharks or 

otters occur. It is not claimed that sea lions in their native element never eat fish; at 

the same time the only actual evidence we have on the subject fails utterly to substanti- 

ate the allegations of the fishermen. On the contrary, all of the twenty-five stomachs 

of sea lions examined by Professor Dyche contained remains of squids or cuttle-fishes, 

and not one contained so much as the scale or bone of a fish. And is it not signifi- 
cant that in former years, when sea lions were much more plentiful than now, salmon 

also were vastly more abundant? If the fishermen will look into their own habits 

and customs during the past twenty-five years, it is believed that the cause of decrease 

of the salmon will not be difficult to find, and this without charging the decrease 

to the inoffensive sea lions, whose rookeries constitute one of the greatest attractions 

to the visitor on the California coast. 

In 1901 the California board of fish commissioners again brought up 
the subject and asked that the United States Fish Commission investi- 
gate it. The Commissioner accordingly addressed the following letter 
to the chairman of the Light-House Board, under date of June 6, 1901: 

Respectfully adverting to correspondence between the Light-House Board and 
this Comntission regarding the killing of sea lions on Government reservations on 

the west coast under supervision of the Light-House Board, I have to advise you 
that this Commission has been asked by the board of fish commissioners of the State 

of California to make an investigation of the food and feeding habits of the sea lions 

on the Californian coast, and that the Commission is disposed to accede to the 
request of the State authorities, in order that the question at issue may be definitely 

settled by competent official authority. 

I have therefore to request that you will cause to be issued the necessary orders to 

the keepers of light-house reservations, permitting a duly selected scientific assistant 

of this Commission, with such associates or aids as he may require, to visit the 

reservations and make the desired investigations, including the killing of a limited 

number of animals. 

I need hardly assure your board that under the desired permission only the mini- 

mum number of sea lions required for the settlement of the question will be killed 

by the Commission’s agent. 
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The Treasury Department made a favorable response to this request, 
and steps were taken to begin the inquiry at once. Mr. Cloudsley 
Rutter, scientific assistant of the Commission, was placed in charge 
of the investigation; and the California board of fish commissioners 
and the California Academy of Sciences were asked to nominate rep- 
resentatives to cooperate with Mr. Rutter. In accordance with this 
invitation, Mr. Robert E. Snodgrass was named by the California 
Fish Commission and Mr. Edwin C. Starks by the California Academy 
of Sciences. The instructions issued for the conduct of the investiga- 
tion called for a consideration of the following subjects: The species 
of sea lions on the California coast, their characteristics, size, distribu- 
tion, and general habits; the number and location of the rookeries, 
and the number of sea lions resorting to each rookery; the food and 
feeding habits of sea lions, in salt and fresh water, at all seasons; the 
times and places of the appearance of sea lions in fresh water; the 
damage to fishing apparatus occasioned by sea lions. 

The inquiries were begun July 10 in Half-moon Bay, San Mateo 
County, about 18 miles south of the Golden Gate. Here Pillar Point 
and vicinity and the Purissima rookery were visited. This is the only 
rookery where accurate count of the sea lions can be made, and it was 
kept under observation throughout the year, semimonthly records being 
made. From the 13th to the 16th of July the rookery at Ano Nuevo 
(about midway from Half-moon Bay to Monterey Bay) was under obser- 
vation, and a number of sea lions were here killed. This is the only 
rookery which can be visited except during the most favorable weather, 
and is well suited for the study of feeding and breeding habits. 

After leaving Ano Nuevo the party divided, Mr. Rutter going 
north and Messrs. Snodgrass and Starks south. The latter visited 

Santa Cruz Island, where a number of specimens were obtained, and 
also other islands of the vicinity, all the rookeries being located with 
the aid of seal hunters, although most of the rookeries were deserted 

at that time. Early in August the rookeries near San Pedro were 
inspected, and later the fishing stations farther south were visited and 
the fishermen and seal hunters were interviewed. The inquiries were 
brought to a close by second visits to the Purissima and Ano Nuevo 
rookeries, August 26 to September 1. 

Mr. Rutter spent a week at the Farallone Islands, but was unable to 

reach the rookeries owing to rough weather, and a later attempt was 
also unsuccessful. At Point Arena four sea lions were killed and 
examined. Some time was then spent at the mouth of the Columbia 
River, where sea lions were under observation from fishing scows and 
the jetty, and many persons interested in the fishing industry were 
interviewed. Rough water prevented a visit to the Tillamook rookery. 
After visiting various points on Puget Sound and Straits of Fuca, Mr. 
Rutter joined the other members of the party at San Francisco. 
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Following is the substance of the report submitted by Messrs. 
Rutter, Snodgrass, and Starks, the description of rookery sites and data 
on the general habits of the sea lions being omitted. It will be seen 
that while much has been established regarding the question at issue, 
further inquiries should be addressed to some aspects of the subject. 

Report oN THE SEA Lion I[nvesticarion, 1901. 

The Steller sea lion ( Lumetopias stelleri) was found at Ano Nuevo Island and north- 

ward, and the California sea lion (Zalophus' californianus) in the Santa Barbara 

Channel and southward. The Steller sea lion is reported to breed on San Miguel 

and Santa Rosa islands, but this could not be verified, owing to the rookeries being 

deserted at the time of visit. 

Following isa tabulated statement of the stomach contents of 42 sea lions, 18 of 

the species Lumetopias stelleri and 24 of the species Zalophus californianus. An exam- 

ination of this table shows, among other things, the following points: 

1. Of the 26 sea lions whose stomachs contained food, fish remains were found in 

18 and squid or octopus in 15. 

2. All of the 18 Steller sea lions whose stomachs contained food had eaten fish and 

5 had eaten squid or octopus. The number of squid eaten was small, 6 being the 

maximum number in 1 sea lion, while the quantity of fish was large, at least 35 

pounds being taken from 1 stomach. 

3. Of 13 California sea lions whose stomachs contained food 5 had eaten fish and 11 

had eaten squid. The quantity of fish was inconsiderable, 17 small fishes being the 

maximum, while the remains of 100 to 300 squid were found in each of 5 stomachs. 

This study, as far as it goes, indicates that the Steller sea lion is largely a fish 

consumer and the California sea lion is chiefly a squid eater. It seems apparent, 

however, that either species feeds on whatever is most convenient. 

Very little positive information was obtained regarding the damage done to the 

fishing industry at southern points. On one trip made with the fishermen a net 

was found torn in one place, but there was no proof that the injury was done by sea 

lions. The testimony of the fishermen was so contradictory that it is of no value. 

One fisherman claims that in securing $3 worth of fish his net was damaged $75, 

while another claims that there is very little damage done by-sea lions. One man 

holds that the sea lions are becoming more numerous and destructive every year, 

while another claims that they are rapidly becoming exterminated. 

In former years the fishermen in the vicinity of San Francisco complained a great 

deal about the sea lions, but there was practically no complaint at the time of the 

investigation. Sea lions were scarcely ever seen in the vicinity of the salmon nets 

during the year 1901. 

At the mouth of the Columbia River, as elsewhere, the direct evidence obtained 

on this point is meager. Sea lions were seen fishing in considerable numbers about 

the shoals near the jetty at the mouth of the river, but none was seen to catch a fish 

of any kind. Gulls were frequently observed hovering about a group of sea lions and 

acting asif picking up food. One such flock of gulls was seen coming gradually nearer 

the jetty from a group of sea lions about a mile away; after a time, it was shown 

that they were following a large piece of salmon flesh which the tide brought within 

20 feet of the observer. Salmon were seen and photographed that had been muti- 

lated (presumably by sea lions and seals) after being caught in gill nets. Such muti- 

lated specimens were common. The fishermen stated that the seals simply pull off 

the gills, but the sea lions always take a bite out of the belly of the netted salmon. 

A number of pound nets were visited, but no sea lions were seen in them. 
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The following is a statement of the number of times sea lions entered various pound 

nets set in the mouth of the Columbia River, as reported by the owners: 
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The fishermen were unanimous in their denunciation of the sea lions. <A fishing 

company at Chinook, Wash., states that it was damaged $1,500 in 1901 by sea lions 

letting fish out of the nets, the damage to the nets not being included. The sea 

lions enter the traps in the same way that fishes do, and, after eating what they 

wish, break their way out through the side. 

Sea lions were not found in Puget Sound in 1901, and no complaint whatever was 
made concerning them. 

It appears from the above that the sea lions are doing very little damage anywhere, 

excepting at the mouth of the Columbia River. The shallow water and the large 

number of salmon make that point a favorite feeding ground, and there is no doubt 

that the sea lions are doing much damage there. 

Table of stomach contents of sea lions. 
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Table of stomach contents of sea hons—Continued. 

Kind and quantity of food. 

es) Fish bones. = 4 2 

: |g| [2x Se 2| |eggs 
cS} 3 |g ag eB apf : : D SES 
A & ee pI aes ce) @ Ble 2 
lies ailz| |dala -13/ 58 lee She |) bee 2 feie8 

gs |a|-|S/&| .jeslS].]. alelox|/9Sa\ 2/218) 46 © peaier= 
a= iw |A|/ Ola /d/Pols | o] 4 1G g|ge OS cf) ~2P1a!g 3) -|o-lo S /SIE|S/E/4|PSl 3 |e 2 els] s° leg] = 12/2/85 |e| 2 le lsaigs a he a Nic D =a o 4 Ss) =} 
2 |\Zif Ss lsiais |slé#lalalsla ke Alsislelélo lee B 

i) a||S5c ol eee 4 52 il {fal Wel ee| eee eee 
7 epee (ned eel es | ne ae 8 Spel Se Se28 2 Ta] Ene er ese) mesa ssa eta acd kn ol =e 

Ge te = Alaa 16 1 CPs Perel aoe la cee a OS) Wiese SP SS rel eed tee eet é 8 
TE (rece Oe meal (eae) Te ae Be ee <a 3 40 oN leche teil otetere)t enters meatal otetia all etre 4 
Bale ca lee ete oce |e |ece 1 es A ee 4 _7 I ha\ ae. te Oso oral aes Sood peelloaceloscc 
Ld Pere (cel eee seg Eee ee Dees Ieee ate { lm (oral lot cy stew ace mea f emtemtts ce tes | as mt fps steele fcperm | ete let | ee 
7 laa (ED 1 yg Pre as 7 eee anqacl| BPI | (OVER AS Se ae alee 
3) | SS Se | ese Ee eke el aetna epeteney |g 2 ail aherall Sy hatepere UG ay ree elt ea ett are yall ee fae coeesell eal eco ea eee 
pisos Perel eres | SR pS flees ll crete orese lt eee ll eee [ete al [eam eel fetes en etcetera ret toaumcatt Recs] eer ests eae ae 

TOS} Se [eal ose | Salers | ecleeres ace Z DAR Lett Su): Seb A ean bod] ee stoee Ee ede 
Eee msl eee ee eliseieletatatall aot [terete (Ya) Bete eee came Ree toc prac pool crss) soc 
odd pee) bee eS hs eel eel oor sec Seal iso sonee 31 Ctl eta Rec oe Bo Peselces 1 
LoS fe) (emcee Ved |p ps PEA be oS Peel S| Patel lesan ol ied [eel ba 5 eel late | ee (ee ere I seta eel sora) mc oe 

0 FO le es os oclSac ac escdllosos| bec lecudl hice bad 3 Do tee 1 SAH to) See Alea) oe = 
Do sealer lecc cc) acalachastse!l scare sersiears alec aoe 2 18 Beasse soos sed Cems) oor eee eacicccc|iooce 

GG) eo S| cerca Mere lec seco ls stove [leteie | siete ct | etercll Srere L Sf tar Smee series) eee eee ml mit Els 
yf Eee Ae asc Se Reel BA ps eee apes Mogran cecea lbcoo ache paed ocolboeclbsallaccc|l- oc 
1 Tal Pes es ees) ie (et es Sey Pose eye! ieee tee | BE ee ee Rome (oso) Onan eaac Pal rec Sec eros foc 
OE Se ess cis ane 2 BT. | 2 tel] Scere] see(Geell soa 19 | ee Seca aece |aaefecnel see Pe ete! 
Q0 1S. ones 5 crx. cletcieicm oll alctate'lls sie 5 laos lace eee sete a eaters ates PAU UN Sisco aes Rann Gel dec Sari lossclinost 
Anal see | area) ‘ears A Sel ee) Sea act fs Sera eo 2OOM Soe sl cice.s| aoe | aoc) ahes | Sete eee ees 
22 S| atersifici aie. s)| Siare 2a) AL overs 23 Rees loscal feoe) oes Bl apes eoclibsae)is5ac 
7330) ee oe ee | (ee Fe ee eel sel atic lane sSalieocace aaerec cena) (oono Senollcsesisoc|pecclhcs|Sosillooce 
770 EE Be see ieee es Spo seal Gsciicaa.c a a eR ot ees Bs essed oe ac sa\ier te Selle GUNS a eee 
25 a ee ot ene | DE Vee a I ee Ie, a ee ee ee one Rol See Sl Sac lass alts x 
260) Ss ocl esl eo cia| eer cient allen heres emcee 9 eer (Seemed oeaeea lor sade ay eel Ine ais feretete| arene BARA eer 
74 ees sacl GARG obo Ga6 rene lasaql ho leaoc A ISpaeos Sadstol Wecotc| |sood badd aod sce Senclocs senate = ates 

193) eee Ie Al Pe ot te 3 fel on SSeS eae es eee 7 Bid seas layer Sree ce net ealayl ae 
20) | aretetal| eisrel|eneretel ee BAS poe Seo ees) Ose bed eetseer! Seeres Se |lesedlibada|boce Bsenea bos aS!) ostere 

€30 Sets) Seiate\| ee “i SERA Ga| Saal estos aneealocsocol bbod Saco sere oSéliscallocie So telene 
SLs 8 ese ect ada ene eon aco snes PLE See Seales late > Ge Sees See pee cel caicd noo Bee oct 
32) |. AA ASC ae Gaal eae eee eed od 1 5 > EE Seid ise lion Aa ledolloes doce Bee oe 
BO. [ese cealere sal sce ls clic sral|inre ce!) Srcreil etree tos stall creel cree rerahe | lobar teers ll stern ren sl aPatotel levetayey| eheseecat | tres atetetel exter SETA ere 
34 |... eal ee Sales Sfe-de| aire ltereSreifoas|aoa| Sesacs lowe. 80 0)6l esate! leictel easel (esc acces! isc wotsleeee 
Sb |e cclen a see eee a cc alaee als ealecsc| see) see sineaee|cocaeeleaseee sweulssos|seee Ne er aoe Sat ee 
5 Tm eS) soe (Sere ees SS Ieee (eee sees! Secs sci (cl ees Morro Issn! ssc eda ame fre as ee Beal oe 
St Saenl| sete eratellems BG esa sect mao Sceeiiees| Sos arate sacra mcicadlsooo boodl|saag ot ee eee See 4 
hot ee EAs es (eet) Seles ge ees el set soe (Se le eee red ca SOO! |feroveti|/k Sees tetee By 5-3] BAe an sce 
39) ons |e Slacsalsce| orc] conc nes lemels aneete lace eeees.c| emote LOOM) S= setae Beets as 4 = 
ZAC) a eee | Oa |e pel Bt RAPS ARC Gael aaa aoe see ates Gaenoa soueos Seer eases ee ee es ee Se eo] aS) 
eT ee (es een ese Ee eee bo scial ese eee ctr! [ene 1 5 Xa eel seers | ee albece Poe Seo esas 
AD i erie eae os Gal ees 5s | Sasa reales Steal oe loeb Pose es | Mette |S see BCR cel Hea Pe ese eee Bee eee 

171-2]. 80) 1, 2°} 17 | 2516: | (S-| ea) 18.1 286 ime) aa }s (By a a aso oe 

« Indicates that the forms mentioned were present, but their number could not be determined. 

a Several ‘‘sea pens.”’ dShell apparently empty when swallowed. 
b Few. e Filled with clear liquid, in which floated a light, 
¢c Unrecognizable material. yellow, flaky substance. 

The following additional information regarding the number of sea 
lions on the California coast has been submitted by Mr. Rutter: 

In 1902 the Ano Nueyo rookery contained 150 pups, which would indicate as many 

adult females. As there are more males born than females, there is no apparent 

reason why there should not have been as many adult males, so that the adults of 

the herd certainly numbered 300, not including the 1 and 2 year old individuals. 
The number of pups could not be determined at any of the other rookeries, and 

there is, therefore, no basis of estimating the number of adults at any point except 

at Purissima, where the adults themselves could be counted. But as Purissima was 

not a regular breeding rookery in 1901 and 1902, and as it is probable that many of 

the Ano Nuevo sea lions spent part of the year there, the Purissima counts can not 
be relied upon for statistical estimates. The most that can be said is that there were 

more sea lions at Point Arena than at Ano Nueyo Island, and that there were several 
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times as many at the various Farallon rookeries. Probably half the sea lions of 

California are found at the Farallon Islands, and it seems doubtful whether the total 

number on the coast amounts to 5,000. 

During the breeding season of 1901 there were about 400 adults at Ano Nuevo 

rookery. The larger males began leaving in July, and were followed by the younger 

males, and these by the cows and pups. The rookery was entirely deserted by the 
first of September, and remained so till the middle of the following May, the begin- 

ning of the next breeding season. Such was not the case with the Purissima rookery, 

however. This was not an important breeding place, though a few sea-lion pups 

were found there in 1901 and also in 1902. 

The Purissima rookery is located on a single flat-topped rock lying 
close to a high bluff, affording an excellent opportunity for observa- 
tion. Mr. James Mosconi, an employee of the Light-House Service, 
was engaged to make a count of the sea lions on this rookery at regu- 
lar intervals, and his figures are as follows: 

| {| 

Date. No. || Date. No. | Date. No. | Date. No. 

7 wh | orem f u , ma 

1901. ] 1901. 1902. | | 1902. | 
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September 15....- 302 |} December 15 ..-.. 481 March 15 ........ | 2 \\| dibs) Soosoesces 78 
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THE REARING OF LOBSTERS. 

Profiting by the experience gained from the previous season’s obser- 
vations and experiments in rearing lobsters, the Commission, during the 
spring and summer of 1901, made substantial progress in this impor- 
tant work. It having been shown that the station at Wickford, R. L., 
on Narragansett Bay, afforded better facilities and conditions for lob- 
ster rearing than did any of the other stations occupied in 1900, the 
experiments of 1901 were chiefly conducted at that place, where, as 
heretofore, the Commission cooperated with the Rhode Island Fish 
Commission, represented by Dr. A. D. Mead. 

The essential factors in lobster rearing are (1) to keep the larval 
lobsters in motion so they will not settle to the bottom of the retaining 
vessel and there suffocate or devour each other, and (2) to provide them 
with suitable food so they will grow and molt quickly and take on the 
habits of the adults. The vessel in which young lobsters may be best 
held was devised only after much study and experimentation. 

The following report of Dr. H. C. Bumpus, who directed this work, 
may be advantageously quoted as to methods and results: 

Large salt-water ponds, small pools, artificial pools made by the building of dikes, 

inclosures made of wire screen and floated, and of wire screen and submerged, huge 

canvas boxes and cars, cars of scrim floated and anchored at the bottom, glass jars 
of various sizes, running water in vessels of wood, glass, porcelain, and stone, and 

various rotary devices, all proved efficient agents for the killing rather than for the 
rearing of lobster fry. After many experiments a relatively simple and inexpensive 

device was adopted. Several bags of scrim about 3 feet in diameter and 4 feet in 
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depth were so suspended in the pool of the floating laboratory that the current could 

not change their general shape or cause them to collapse. In each bag was placed a 

dasher, the blades of which in rotation would constantly lift the water through the 

mesh at the bottom of the bag and urge it with obviously less velocity through the 

pores of the vertical walls. The dashers were kept in motion by means of a small 

gasoline engine. We found that when the mechanism was in actual operation, the 

current, in rising through the bottom of the bag, brought with it large numbers of 

pelagic animals, while the reduced current of the water passing through the greater 

expanse of the vertical walls was not sufficient to carry this living material out of the 

bags; thus the apparatus sufficed not only for keeping the fry and artificial food from 

the bottom, but also provided the fry with living natural food. To Mr. G. H. Sher- 

wood is due the ¢redit of devising and installing this aerating and feed apparatus. 

In practice it was found that the eggs stripped from the abdomen of the female 

would hatch in these scrim inclosures under much more favorable conditions than 

in the McDonald jars. Indeed, I am inclined to believe that a far higher percentage 

of eggs would hatch in these bags than in the McDonald jars, and I am sure that the 

young are in a much more healthy condition than when hatched by the older 

method. Even a superficial examination of the young that have spent some hours 

in the trituration of the McDonald jars will show that a large proportion of them 

have the appendages broken, bent, or indented. 

The number of fry that were available for the purpose of experimentation during 

the first season was considerably less than in 1900, and the period of experimental 

work was also materially reduced. Nevertheless, Dr. Mead, who had the work imme- 

diately in charge, reports that by actual count in no case was the number of lobsters 

that reached the fourth stage less than 16 per cent of the number of fry originally 

placed in the inclosure. In a few cases it was above 40 per cent, and in at least one 

case it was as high as 54 percent. In previous years no experiments had yielded 

more than a fraction of 1 per cent. The total number of lobsters raised to the fourth 

stage during the season of 1901 (in the 12 cylinders) was a little more than 9,000.4 

OYSTER-FATTENING EXPERIMENTS AT LYNNHAVEN. 

For several years past the Commission has been conducting experi- 
ments in Lynnhaven, Va., under the direction of Messrs. H. F. Moore 
and W. W. Blackford, for the purpose of developing a method by 
which oysters may be fattened artificially with the same degree of 
certainty attained by stock-raisers in fattening cattle. 

The practice of allowing oysters to fatten on the beds where they 
are grown is haphazard in its methods and uncertain in its results, and 
coves and other places where the natural food supply is sufficiently 
great at all times and under all conditions are too rare to be available 
to most oyster-growers. Ordinarily there is no difficulty in raising 
oysters to a marketable size within a reasonable time, but there is 

often considerable difficulty in producing them in a marketable condi- 
tion. Frequently a grower will be unable to ship during a large part 
of the most profitable season because for some reason, which he can 
not control, the oysters will not get fat. This difficulty often happens 
unexpectedly, even within the most favorable localities, and causes 
the grower to hesitate to enter into contracts which he could profitably 

a The results attending the experiments in lobster culture made by the U. 8. Commission of Fish 

and Fisheries, Science, December 27, 1901. 
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make had he available some method of fattening his oysters as they 
were needed. To overcome this difficulty in a measure, it has been 

customary in some places to resort to ‘‘floating” or ‘* drinking,” 
which consists essentially of transferring the oysters to fresh or 

brackish water. That practice, while giving them an illusive plump- 
ness, injures them in both flavor and nutritive value. 

The experiments which have been carried on by this Commission 
have nothing in common with this method, but are designed actually 
to fatten and improve the oyster in weight, flavor, and food value. 
The progress of the work has been briefly noticed from time to time 
in the annual reports of this Commission. Each year the results have 
approached more nearly the desired end, and during the season 1901-2 

the work has been attended with such success that it is considered 
desirable to give a more extended account of the plant and its opera- 
tions than has been before attempted. The work, however, is still in 
an experimental stage, and the financial results have not vet demon- 
strated the practicability of the method. During the coming season 
it is believed that the operations can be so simplified and cheapened and 
the output so increased as to show pecuniary advantages. 

The plant at present consists of a 2-acre pond having an average 
depth of 23 feet. Originally it was a cove with a narrow mouth, giving 
tidal communication with the main body of Lynnhaven Bay. Across 

the mouth a substantial dam has been constructed of such height as to 
exclude all save exceptionally high tides. There is some drainage 
into the pond from the surrounding land, so that after it was dammed 
it became practically a claire according to the French method. 

During the first season of its operation oysters were spread on the 
bottom of the pond in limited numbers, but there was practically no 
improvement in their condition during the season, and it was evident 
that the diatoms, which constitute the principal food of the oyster, 
would not multiply to a measurable extent under these conditions. 
In the meantime laboratory experiments carried on in Washington had 
demonstrated that the growth and multiplication of these microscopic 
plants, like that of other vegetable organisms, could be stimulated and 
increased by using certain salts in solution; in other words, by the 
application of fertilizers to the water in which they were growing. 
During the following year ordinary commercial fertilizers, such as 
are commonly used for potatoes and similar crops, were placed in the 
pond and the number of diatoms increased very considerably, and 
during that season about 50 or 60 per cent of the oysters in the pond 
became reasonably fat, some of them excessively so, but the others 

remained poor and lean. It was evident, as a result of the season’s 
work, that the food supply was ample, but that for some reason it was 
not equally accessible to all of the oysters, and a comparison of the 
conditions in the pond with the open waters of the bay indicated that 
the cause probably lay in the absence of the currents necessary to 
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transport the diatoms within reach of the sedentary oysters. In the 
open waters these currents were furnished by the tides, but in the 
pond there were only feeble currents produced by the winds and local 
differences in the temperature of the water. 

To supply the necessary currents a canal faced with sheet piling was 
constructed along one side of the pond and communicating with it at 
both ends. This canal is about 150 feet long and 9 feet wide, and is 

provided with 16 wooden floats or trays 8 feet 8 inches square and 4 
inches deep inside. Each float is capable of holding about three bar- 
rels of oysters in a single layer packed nib up, and is hung by ropes 
attached to small roller windlasses about 6 inches above the bottom. 
A current through the canal is produced by a propeller at the inlet 
driven by a gasoline engine connected by rubber belting. During the 
first year power was supplied by a windmill, but it was found that 
much power was lost, owing to the frequency of calms and winds too 
light to carry the load, and the more reliable motor was substituted. 

The method of operating the claire is briefly as follows: Before the 
opening of the oyster season a supply of commercial fertilizer is 
applied in the shallow water around the edges of the pond, whence it 
eradually reaches the surrounding water, stimulating a vigorous 
erowth of oyster food. Poor, unsalable oysters are then placed on 
the floats in the canal and, the propeller being set in motion, a current 

of about 1 mile per hour is maintained, carrying over the oysters a 
constant supply of diatoms from the rich store contained in the pond 
at large. It was found that by this means the oysters in the canal 
fattened quickly and uniformly, an extremely low proportion of blanks 

or watery oysters being found. 
Owing to the exigencies of experimental work, the utmost capacity 

of the claire in fattening oysters has not yet been determined, but the 
fact that one lot was raised from a very poor to first-class condition 
in eight days indicates that it will be considerable when the proper 
arrangement is discovered. With the present canal capacity, which 
could probably be considerably increased to advantage, a maintenance 
of this rate would give a capacity of about 175 barrels per month, or 
1,400 barrels during the season of eight months, from a 2-acre farm. 
During the past season two difficulties which militated against a true 
test of the capacities of the ponds were encountered: Occasionally ¢ 
very slight marshy taste would be noticeable in the oysters, and at 
such times no shipments were made, for fear of injuring the demand. 
It has been learned that this can be overcome by the application of 
lime to the water at the end of the canal. The other difficulty is that 
in wet seasons with few high tides the water in the pond becomes too 
fresh and the oysters rather too insipid to bring the highest price in 
the market. A plan is now under consideration and will be put into 
operation during the ensuing season which it is thought will obviate 
this. Under the best conditions, oysters placed in the pond in an 
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unmerchantable condition sold after fattening for $6 per barrel in 
Philadelphia. It is believed that at the close of the next oyster season 
definite plans of a plant and a method of operating it can be placed 
before the oyster-planters of the country. At present the Commission 
does not feel prepared definitely to recommend the method. 

INQUIRY REGARDING DESTRUCTION OF OYSTERS BY DRUM-FISH. 

In the latter part of June, 1902, the attention of the Commission was 

called to the destruction wrought by the drum-fish (Pogonias cromis) 
in the vicinity of Tuckerton, New Jersey, and Dr. H. F. Moore was at 
once sent to that place to make an investigation and if possible deter- 
mine what measures should be taken to mitigate the losses. Oyster- 
growing is the main industry of Tuckerton, and most of the available 
oyster bottoms of Little Egg Harbor and Great Bay are taken up by 
persons living in that town and its vicinity. Although there is some 
good spawning-ground in these waters, the industry is mainly depend- 
ent on seed brought from other localities. Until within a few years, 
most of it was brought from Chesapeake Bay and other parts of Vir- 
ginia, but recently it was discovered that seed from Long Island and 

Connecticut grew with remarkable rapidity when laid down in that 
Vicinity, and it has since been heavily purchased, almost to the exclu- 
sion of other seed. It is stated that in some instances seed oysters 
from Great South Bay, Long Island, have increased 400 per cent in 
bulk within a period of six months, and to a somewhat greater extent 

in value. 
For several years past the oystermen have sustained losses for 

which they could account only by attributing them to theft, but in the 
spring of 1901 it was discovered that the drum-fish was eating the . 
young oysters in considerable quantities, and during the spring of 
1902 the destruction became so great as to demand concerted action 
upon the part of the oystermen. A meeting was held at Tuckerton, 
at which most of the principal planters were present, and a fund was 
created to defray the expenses of fighting the common enemy. Spe- 
cial permission having been obtained from the State authorities, an 
attempt was made to kill the fish and drive them away by dynamite 
and nets. The nets used were some that had been discarded by stur- 
geon fishermen, and had a mesh of about 14 inches extension measure, 
rather too large for the drum-fish. They were set at random over the 
oyster beds and at first made fair catches, but their efficiency gradually 
decreased, owing, the oystermen supposed, to the fish being frightened 
away, though it seems very probable that the fish deserted the beds 
owing to their practical depletion and to their consequent loss of attrac- 
tion to the fish which came upon them in search of food. 

At the time of the visit of Dr. Moore about 100 pounds of dynamite 
had been exploded during four days’ work, and about 1,000 fish of 
large size had been killed. The dynamite is not used on the oyster 
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beds for fear of killing the oysters as well as the fish, but near the 

inlet, where the fish school at ebb tide. Two charges of 3 pounds each 
are attached, 50 feet apart, to a conductor, towed over the schools of 

fish, and exploded about 4 feet below the surface. On several ocea- 
sions from 100 to 200 fish have been destroyed at a single explosion, 

and the survivors within a considerable radius of the disturbance are 
apparently badly frightened. As the dynamiting takes place at a con- 

siderable distance from the oyster beds and in the daytime, however, 
while the fish appear to feed on the beds principally at night, it is by 
no means certain that the effects will be very manifest in preventing 
the destructive inroads. ‘The most efficient way of protecting the beds 
would, of course, be to inclose them completely with nets or stockades, 
but, owing to the large extent of the beds, to the navigable character 

of the water, and to the amount of material which drifts with the tide, 

this plan is not feasible at Tuckerton. 
Some very extensive beds examined by Dr. Moore were found to be 

practically depleted of oysters. In one case where 15,000 or 20,000 
bushels had been planted, and the owner estimated the loss at 50 per 
cent, an examination of areas selected at random indicated that 
upwards of 80 per cent of oysters had been eaten by the drum-fish, and 
nothing remained of them but a few ground-up fragments of shells. 
On these same beds native seed, owing, doubtless, to its much heavier 
shell, had not been destroyed. Should the present efforts of the 
oystermen to protect their beds prove unavailing, it seems probable 
that the only recourse is to abandon the use of the thin-shelled eastern 
seed and restrict planting to heavy-shelled varieties. If the beds can 
be efficiently protected each year for a period of two or three months 
after they are planted, it is probable that no further trouble will 
occur, as by that time the seed oysters will be large enough to resist 

the attacks of drum-fish. 

> 

TRIP TO THE TILE-FISH GROUNDS. 

On July 28 the schooner Grampus, with a small party from the 
Woods Hole Station, made a short trip to the tile-fish grounds lying 
off No Man’s Land. The grounds were reached during the night of 
July 28-29, and on the morning of the 29th four tubs of trawls, baited 
with squid, were set in water 65 to 70 fathoms deep, in latitude 40° 6’ 
north, longitude 70° 24’ west, 704 miles south and one-half mile east 
from No Man’s Land. One part of the trawl, owing to fouling, caught 
no fish; the other, after being on the bottom for about two hours, was 
hauledand found to have 62 fine fish, with an aggregate weight of about 
700 pounds. The Grampus returned to Woods Hole on July 30, and the 
fish were shipped to dealers in New York, Boston, and Gloucester, who 

had expressed a willingness to handle them and endeavor to create a 
demand which would lead to the establishment of a regular fishery. 

The reports as to the food yalue of these fish coincide with those 
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received in previous years in being unqualifiedly favorable. The 
following, from Mr. William H. Jordan, collector of customs at 
Gloucester and one of the leading vessel-owners and _fish-dealers, 
shows the way in which the tile-fish is regarded in the leading fishing 
port of the country: 

The tile-fish arrived in the best of order, having been very carefully prepared, 

and I distributed them among fourteen of my acquaintances. I have heard from 

nearly all of them, and they have expressed themselves as highly pleased with the 

quality of the fish, considering them delicate and of high flavor. I, myself, found 

the fish exceptionally good, and enjoyed my dinner from it. Certainly it would 

seem to me that if the people could become familiar with the tile-fish in some such 
manner of distribution as you have made through me, it would open up a demand 

for a large quantity of the fish, should they be caught. 

The prospects for the inauguration of a special tile-fish fishery from 
Gloucester, Boston, New York, and several other ports now seems 
much more promising than at any previous time. The investigations 

of the Commission have shown a great abundance of tile-fish over a 
wide area adjacent to our shores and clearly indicate that a profitable 
industry may be developed. 

THE GROWING OF SPONGES FROM CUTTINGS. 

The experiments in sponge-culture begun in Florida under the direc- 
tion of Dr. H. F. Moore during the preceding fiscal year have been 
continued during the present year, and it is believed that considerable 
progress has been made toward the development of a practical com- 
mercial system of sponge-culture. The constant aim has been to 
reduce as far as possible the niceties of experimental work to a basis 
adapted to the requirements of the practical sponger. 

As stated ina previous report, several thousand sponges were planted 
in January and February, 1901, and at the end of six weeks these were 
found to be growing well. ‘Examination in November, 1901, however, 

showed that most of the cuttings had died and that some of them had 
been stolen for the value of the wire to which they were attached. 
Most of these plants were made upon copper wire, which, while it has 
the power of resisting to some extent the action of salt water, is in 
some localities more or Jess subject to corrosion, and the salts produced 
are inimical to the sponge, causing it to die near the point of attachment 
and fall from its support. During the present year it has been sought 
to overcome this difficulty by using insulated copper wires, so that the 
cuttings would not be brought into contact with the bare metal. 
Further improvement was made in slitting the sponge cuttings and 
placing them astride the wire or other support to which they were 
attached, and then binding the surfaces of the flap in close apposition 
by means of a wire. In the course of a few days the two flaps grew 
together and the cutting became permanently attached, independently 
of any artificial binding. Temporary tie wires of aluminum wire were 
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used, which, while slowly acted upon by salt water, lasted a sufficient 
length of time to permit the sponge to permanently heal. 

During the winter months the growth of the cuttings was rather 
slow, so far as increase in bulk was concerned, although eyes, or oscula, 
were promptly put out and the circulatory system quickly reorganized 
and completed. During the spring when the water, especially in the 
more southern part of the State, was becoming warmer, there were 
indications of more rapid growth. About six thousand cuttings were 
planted in Biscayne Bay, Sugar Loaf Key, and in the vicinity of 
Anclote Keys, and in the latter part of April, after they had been 
planted for periods varying from two to five months, most of them 
were growing and in an apparently healthy condition. 

Between the lower end of Biscayne Bay and Matecumbe Key there 
is a long stretch of water where sponges de not grow naturally. An 
investigation of this region was made to determine the reason for 
their absence, and an experimental plant of about a thousand cuttings 
was made ina small sound back of Key Largo, with a view to deter- 
mining whether they could be artificially introduced there. At the 

end of six weeks practically all of these cuttings were dead, although 
others planted at about the same time in more favorable localities 
were alive and growing. <A series of observations developed the fact 
that the water in this region is of a much lower salinity than in places 
where the sponge grows naturally, and it is probable that this is the 
cause of their absence naturally and of the mortality of the cuttings. 

Practically nothing is known of the rate of growth of sponges under 
natural conditions, or of the rapidity with which they will develop 
from fragments and cuttings, and it will probably require several years’ 
investigation to determine these points and to develop, if it can be 
developed, a system of sponge-culture which will be of value to the 
State of Florida. At the present time the production of sponges in 
this State, which is the only one in the country producing them, is 
about $500,000 per annum. An equal or perhaps greater value of 
sponges is imported from abroad, and it is hoped eventually to supply 
this excess of demand over production by sponges raised artificially. 
Many of the sponge-dealers are showing considerable interest in the 
experiments, and it is believed that they will promptly undertake 
sponge-culture if a reasonably practical method can be developed. 

SURVEY OF THE FLORIDA SPONGE-GROUNDS. 

The steamer /7%sh //awh, working under the direction of this divi- 
sion, in October, 1901, resumed the survey of the sponge-grounds of 
the western coast of Florida, and in March, 1902, completed the exam- 

ination of the waters lying north of Tampa Bay, comprising all those 
grounds designated under the names ‘** Gulf,” ** Bay,” ‘* Rock Island,” 
and ‘‘Anclote.” The location of the sponge-grounds has been plotted 
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on charts, and, for the first time, the extent, position, and relations of 

the grounds have been determined. 
The sponge-bearing bottom stretches in a continuous but irregular 

band or zone, 5 to 35 miles wide, from Apalachee Bay nearly to Tampa 

Bay, the length, following the curvature of the coast, being about 175 
miles. The grounds are widest off Withlacoochee Bay, Deadmans 
Bay, and Rock Island, and narrowest off Cedar Keys. Three large 
disconnected areas, between the shore and the sheepswool grounds, on 
which grass sponges grow rankly to the exclusion of most other kinds, 
are in or near St. Martins Bay, Deadmans Bay, and Apalachee Bay. 

It is intended to continue this work by detailing the /%sh Hawk to 
survey and plot the remaining sponge-grounds, of which those about 
the Florida keys are the most important. 

RIVER AND LAKE INVESTIGATIONS. 

GREAT LAKES BIOLOGICAL SURVEY. 

Prof. H. 8. Jennings, of the University of Michigan, directed 
inquiries addressed to various subjects connected with the animal and 
plant life of the Great Lakes, in continuation of the work begun a 
number of years ago. As in previous seasons, Lake Erie was the 
field of investigation, and the Fish Commission station at Put-in Bay 
was the headquarters of a party of specialists employed throughout 
the summer. 
Among the fishes specially considered were the white-fish and wall- 

eyed pike, by Dr. Raymond Pearl, of the University of Michigan, the 

carp, by Mr. Leon J. Cole, of the same institution; and the sturgeon, 
by Prof. S. O. Mast, of Hope College. Mr. Pearl’s inquiries had 
for their object (1) the determination by detailed statistical methods of 
the existence or nonexistence of different races of white-fish (Core- 

gonus clupecformés) in the different lakes, and (2) the demonstration by 
the same methods of the relation of the blue pike to the yellow pike 
(Stizostedion vitreum) of the Great Lakes. The study of the varia- 
tions of the white-fish will not be completed for several seasons, owing 
to the wide field to be covered and the extensive series of measure- 
ments of individual specimens necessary for the purpose in view. 
The work on Stizostedion need not be resumed, as enough has been 
learned to show that the wall-eyed pike is a species of remarkably 
low variability and that there are no structural differences between 
the blue and the yellow varieties, this being in accord with other 
observations. The continuation of Mr. Mast’s examination of the 
lake sturgeon at the spawning season resulted in the collection of 
additional information as to the past and present abundance of the 
fish in the rivers of Michigan, and furnished data of importance in 
the event of the Commission taking up the artificial propagation of this 
species in the Great Lakes. 
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Prof. H. B. Ward, of the University of Nebraska, was in charge of 

the plankton work. He completed the field tests of the efficiency of the 
large plankton nets. Further work with these nets should be specially 
directed to the comparative abundance and food relations of plankton 
organisms. The small minnows whichabound in the plankton region and 
form a link between the plankton and some of the larger fishes should 
receive attention at the same time. Prof. Ward also continued his study 
of the vermine parasites of tishes, assisted by Mr. H. W. Graybill. 

Dr. Charles Fordyce, of Nebraska Wesleyan University, was engaged 
in a study of the small crustaceans of the order Cladocera, which are 
an important element of the fish food of the lakes. 

Prof. F. C. Newcombe, of the University of Michigan, was in gen- 
eral charge of the investigations of aquatic flora. Dr. Julia W. Snow, 
of Rockford College, continued her work on algae. Prof. R. H. Pond, 

of the Maryland Agricultural College, completed during the fiscal year 
his study of the nutrition of the larger aquatic plants. During the 
summer he assisted Prof. Neweombe in his study of the distribution 
of water plants in relation to soils in Lake Erie. 

For several weeks in April and May Prof. Jacob Reighard, of the 

University of Michigan, was engaged in studying the breeding habits 

of fresh-water fishes. The forms chiefly panded were the black bass, 

the brook lamprey, the stone roller, and the horn dace. 
During the year Prof. Reighard and Prof. Ward were engaged in 

discussing and preparing for publication the results of their work 
in determining the efficiency of plankton nets. At the same time 
Professor Jennings studied one of the families of rotifers (the attu- 
lide), and prepared a monograph of the family. 
A pill ‘to authorize the establishment of a biological station on the 

Great Lakes under the control of the United States Commission of 
Fish and Fisheries” was introduced in the Senate on December 17, 
1901, and favorably reported back by the committee on fisheries on 
April 1, 1902. The report of the committee embodied a communica- 
tion from the Commissioner advocating the passage of the bill. The 
bill passed the Senate on May 16, but was not acted on by the House. 

THE STATUS OF THE CARP IN THE GREAT LAKES. 

With the probable exception of the Illinois River, no body of water 
in the United States appears to be so well-stocked with carp as Lake 
Erie. There is also an abundance of carp in Lake Huron, Lake St. 

Clair, and other Great Lakes. In view of the continued disfavor 

with which this fish is regarded in some quarters on account of its 
supposed objectionable qualities, the Commission decided to institute 

a systematic investigation of the species in the Great Lakes, and 

assigned to the work Mr. Leon J. Cole, of the University of Michigan, 

who began his inquiries in the latter part of June, 1901, and continued 
until the last of November. The points to which eel attention was 



REPORT OF COMMISSIONER OF FISH AND FISHERIES. 129 

given were the food and feeding of the carp, the relation of the carp 
to other fishes, the relation of the carp to wild fowl, and the food and 
market value of the carp. Much information of interest and impor- 
tance was obtained, but it will require another full season’s inquiries 
in order to render the investigation approximately complete. 

The carp investigation was begun in Lake St. Clair, where Mr. Cole 
went to investigate some statements of a fisherman which were pub- 
lished in the Port Huron (Mich.) Z?mes of April 16, 1901. These 
assertions were to the effect that ‘‘the carp eats the spawn and destroys 
the perch, bass, and other good fish of these waters”; that ‘‘the sup- 
ply (of these fish) is already much reduced,” and that ‘‘in three years 
more there will be no fish except carp left in the lake.” At New Bal- 
timore and other places on the lake Mr. Cole found the same senti- 
ments prevailing in regard to the carp as those expressed in the 
newspaper article referred to. Inquiry among the fishermen, mostly 
city sportsmen, showed that certain stock charges were made against 
the carp, and it was not usually claimed that these charges were based 
on direct knowledge or observation. 

The sentiment against this fish in this region was due largely to a 
belief (1) that the carp thrashes about and stirs up the mud, so that 
the breeding-grounds of other fish are spoiled; (2) that the carp roots 
up the vegetation, destroying the wild rice, ete., and thus ruining 
good duck-shooting grounds; (3) that the carp eats the spawn of other 
fish; (4) that the carp eats the young of other fish; (5) that the carp is 

of no value as a food-fish; (6) that the carp is of no value as a game fish. 
The fact that black bass and other fish were nesting at this time 

afforded opportunity to make observations on several of these points. 
In a small bay where carp were commonly found in the shallow water 

among the weeds and grasses, there were a number of bass nests. At 
no time was a carp seen among the bass nests, which were some dis- 

tance apart and hence covered a considerable area. A fyke net was 
set with a view to intercept any carp that might cross the tract covered 
by the bass nests, but with negative results. On several nests young 
bass were later noticed, and Mr. Cole thinks it probable that more 
would have hatched if the parent fish had not been speared (in viola- 
tion of law) or caught with hook and line (in conformity with law), thus 
leaving the eggs exposed to any fish that might come along. Nests of 
some of the sun-fishes were found close inshore where carp were com- 
mon, and these nests contained eggs; when the parent fish were fright- 
ened way, it was noticed that swarms of minnows, which seemed to 
be waiting this opportunity, rushed in and began to devour the eggs. 

The observations showed that the carp makes the water very roily 
where it splashes about and evidently tears up more or less vegetation, 
but there was no evidence that the flags often found floating were not 
torn loose by muskrats or other animals. 

F. C, 1902 9 
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Considerable time was spent at Port Clinton, Ohio, as this is the 

principal market for carp on the lakes. The wholesale dealers here 
rendered every possible assistance to Mr. Cole, including all the carp 
needed for examination anda room in which to work. Many carp were 
here examined with reference to their food, and the study of various 
related subjects was made possible by the abundance of material. 
During the course of the season all important points between Buffalo 

and Detroit were visited, and the fishermen and dealers in each place 
were interviewed. Among the data thus obtained was a statement 
from each wholesale dealer of the quantity of carp received from Lake 
Erie fishermen in 1900, this representing the approximate catch of 
carp in the lake. The figures as tabulated give 4,595,000 pounds as 
the carp product in 1900, an increase of 964,000 pounds over the pre- 
vious year; of this quantity about 4,069,000 pounds were landed at 
Monroe, Toledo, Port Clinton, and Sandusky. 

Carp ponds at Monroe, near Sandusky, at Port Clinton, and on 
Catawba Island were visited and information regarding the feeding, 
etc., of carp was obtained. 

In the fall of 1901 the inquiries were addressed particularly to the 
relation of the carp to the white-fish during the spawning season of 
the latter, and were conducted at the Bass Islands and Port Clinton. 
As a basis for the investigation, the following assertions of the fisher- 
men of North Bass Island were taken: Carp are abundant about the 
Bass Islands when the white-fish are spawning; carp eat the spawn of 
other fish, especially white-fish; white-fish spawn has been taken from 
a carp’s stomach; when carp are numerous on a reef, the white-fish are 
not there, being driven away by the carp. 

At Port Clinton Mr. Cole made trips to the fishing-grounds with the 
fishermen and also examined the carp landed by the fishermen; and at 
North Bass Island examined carp brought in by fishermen using white- 
fish gill nets on the reefs. He reports that very few carp were caught 
on the white-fish grounds, and that the result of their examination was 
entirely negative as to any damage done by carp to white-fish. The 
evidence indicates that the number of carp on the white-fish spawning- 
erounds in fall is very small, and the carp which are there have not been 
found to contain white-fish spawn. The eggs of the white-fish, not 
being adhesive to any great degree, probably become widely scattered 
over the rocky reefs; and unless the carp were present in large num- 
bers, the relative number of eggs destroyed would be small. There is 

no direct evidence as to the destruction of white-fish fry by carp, except 
that during the entire course of this investigation no young white-fish 
or any other kind of fish were found in carps’ stomachs. Considering 
the shape of the carp’s mouth, the lack of teeth, and other anatomical 
peculiarities, it seems very doubtful that the fish-eating charge against 
the carp could be very serious. 
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FISHES OF CHAUTAUQUA LAKE, NEW YORK. 

In September, 1901, this lake was visited by Prof. B. W. Evermann 
for the purpose of determining its general biological features and the 
variety and abundance of its fish fauna. <A report” on this inquiry 
gives an annotated list of 31 species of fishes known from the lake. 
Although this lake is only 8 miles from Lake Erie, it is in the Ohio 
River drainage basin, and its fish life partakes of the character of the 
latter. Among the important species are bullhead (Ameiurus nebu- 
losus), rock bass, blue sun-fish, large and small mouthed black bass, and 
muskallunge. The last named is the leading fish, from the standpoint 
of both angler and commercial fishermen. Although extensively 
caught, its abundance appears to be maintained from year to year as 
a result of limited protection and artificial propagation by the State 
authorities. It appears from this investigation that the Chautauqua 
Lake muskallunge is not identical with the muskallunge of the Great 
Lakes (Zso0xv nobilior), as has generally been held, but is a distinct 
species (sox ohiensis) peculiar to the Ohio basin. The two gars or 
bill-fish (Zepésosteus osseus and L. platostomus), worthless as food and 
very destructive to other fish, were systematically destroyed by the 
State Fish Commission for several years and their numbers much 
reduced. 

FRESH-WATER FISHES OF LONG ISLAND, NEW YORK. 

During September and October, 1901, Dr. Tarleton H. Bean col- 
lected and studied the fishes of Long Island, New York, in the interests 
of the Commission, with headquarters on Great South Bay. Particu- 
lar attention was given to the fresh-water species, which, while few in 
number, are of considerable interest. 

The peculiar topographical features of Long Island are responsible 
for the scarcity of fresh-water fishes. The total number of such fishes 
known to occur in the streams and lakes is 27. One of these—a hybrid 
trout—has been artificially produced; another, the black-nosed dace, is 
of doubtful occurrence, and 13 others have recently been introduced. 
The permanent residents in fresh water, as determined by Dr. Bean, 
are horned pout, chub sucker, chain pickerel, killifish, pirate perch, 
silverside, sun-fish, yellow perch, and darter, all of which could easily 
have been introduced by man within the last century or two. 

Mitchill, in his Report on the Fishes of New York (1814), mentions 
only the yellow perch, brook trout, and pickerel as occurring on Long 
Island. Mitchill, in 1790, transplanted yellow perch from Ronkon- 
koma Pond to Success Pond, Queens County, a distance of 40 miles. 

FISHES OF LAKE MASHIPACONG, NEW JERSEY. 

Lake Mashipacong lies in the New Jersey mountains about 10 miles 
south of Port Jervis, N. Y., and covers approximately 100 acres. In 

aNotes on the Fishes and Mollusks of Lake Chautauqua, New York. Report U.S. Fish Commis- 

sion for 1901. 
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October, 1901, Prof. B. W. Evermann made an examination of the lake 
with reference to its fish fauna. The maximum depth, as determined 
by numerous soundings, was 14.5 feet. Although fish food is abun- 

dant, the larger fishes are limited in both species and individuals. 
The following fishes were found to inhabit the lake: Common bull- 

head (Ameiurus nebulosus), white sucker (Catostomus commersonit), 
chub sucker (Arimyzon sucetta), roach (Abramis crysoleucas), eel 
(Anguilla chrysypa), banded pickerel (sox americanus), common east- 
ern pickerel (Zsox veticulatus), and blue-gill sun-fish (Lepomis pallidus). 
A few large-mouthed black bass were recently planted in the lake, and 
the conditions seem favorable for their rapid increase. 

FRESH-WATER FISHES OF MAINE. 

In accordance with a request from the Debsconeag Fish and Game 
Club that the waters composing the fishing privilege of the club be 
examined to ascertain why trout attain only a small size and if the lakes 
were suitable for the introduction of trout and landlocked salmon, 

Dr. W. C. Kendall devoted the month of August to the study of 
these waters. 

Debsconeag lakes are a chain of five or six small lakes, which from 
the westward debouch into the West Branch of the Penobscot not far 
from Debsconeag Falls and about 20 miles from Norcross. Other 
waters not connected with this chain of lakes, but comprised within 
the Debsconeag privilege, are Hurd Pond and tributaries and Rain- 
bow Lake, besides a number of smaller ponds and streams. These 
waters are not exclusively controlled by the club, being public waters, 
but the club has camp privileges on all of them within certain town- 

ships. ‘The water area was found to be so extensive that only super- 
ficial examination of all of them could be made, so most of the time 
was devoted to First Debsconeag Lake and Hurd Pond. 

Brook trout are apparently uncommon in Debsconeag lakes and 
Hurd Pond, but very abundant, though of small size, in Rainbow 
Lake; in some of the small ponds they occur in fair numbers. Togue 
(Cristivomer namaycush) are doubtless common; some of large size 
have been caught, but only small ones of 2 or 3 pounds were obtained 
during the month of August, and these only in Hurd Pond. There 
seems to be a scarcity of species of the minnow tribe in some of these 
lakes, and the fish faunas of the several bodies of water seem to differ 

somewhat in character; for instance, the chub (Semotilus corporalis), 
common in the Debsconeag lakes, was not found in Hurd Pond, but 
there its place is taken by the brook chub (Semotilus atromaculatus), 
which, so far as ascertained, did not occur in the Debsconeag waters. 

If the conditions prevailing in August obtain throughout the year, the 
scarcity and smallness of trout is probably due to paucity of food. 

In order to obtain important information regarding small salmon 
occurring in the East Branch of the Penobscot, mention of which was 
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made in last year’s report, Dr. Kendall visited Matagamon Lake, and 
the East Branch was examined from the dam at the foot of the lake to 
Stair Falls. The small salmon were found common in the pool below 
the dam and at Stair Falls. Specimens were obtained by fishing with 
very small artificial flies, but none over 9 inches long was found. All 
but one of these fish were males in well-advanced breeding condition, 
the exception being a female with distinct eggs, but which would not 
have matured before another fall. 
From here opportunity was taken to visit more northern Maine 

waters to obtain much-needed information regarding the character and 
distribution of the fish life of this region. Accordingly, a canoe 
voyage was made from Matagamon via Matagamonsis, Webster, Telos, 
and Chamberlain lakes to the Allagash River, thence down the stream 
through numerous lakes to the St. John, and from the St. John a trip 
was made up the St. Francis to a few miles above Beau Lake and 
return, thence down the St. John to Fort Kent. It was the intention 

to haul from here to Cross Lake, thence proceed by canoe down the 
Eagle lakes or east branch waters of Fish River, up Fish River to 
Portage Lake, and thence haul to Ashland; but owing to the uncer- 
tainty of getting through the proposed route on time, it was decided 
to bring the explorations to a close after making some collections in 
Cross Lake. Very interesting collections were made in all the lakes 
en route, as well as in some tributary waters, and much valuable 

knowledge was gained. 
Some interesting facts regarding the geographical distribution of 

the Maine fishes were developed. The recorded range of some species 
was extended into the State, and others already recorded from Maine 
waters were found in new localities. 

At least four species of fishes apparently new to science were obtained, 
the most interesting and. important being a white-fish (Coregonus). 
Two species of white-fish were already known to occur in the State, 
the round white-fish (Coregonus quadrilateralis) and the ‘‘ attahawmeg” 
(0. labradoricus). The latter is the best known and reaches the largest 
size. The only locality in Maine from which the round white-fish has 

hitherto been recorded is Clearwater Pond, at Industry. It was ascer- 

tained to be very common in northern Maine. 
The little stickleback (Gasterosteus atkinsiz), for many years known 

only from a few specimens from Grand Lake Stream, was found to be 
widely distributed over northern Maine and is not so insignificant as 
from its size it at first might appear. In the fall it was found to con- 
stitute the principal food of the lake trout, or ‘‘ togue,” sometimes to 
the exclusion of everything else. Many togue were caught gorged 
with these little fish. Couwes/us plumbeus, until recently not known 
from Maine waters, was found to be one of the commonest minnows. 

In the lakes it seems to be a deep-water form, seldom approaching the 
shore except at night and in breeding season, when it enters streams 
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and shallow water to spawn. This habit and the abundance of the fish 
would indicate that it must be an important food for larger fishes. 

Coherent reports and descriptions of a red forked-tailed trout in 
some of the waters of St. Francis River suggests the possibility of 
another char occurring in these waters. 

BIOLOGY OF THE SACRAMENTO SALMON. 

On the conclusion of the sea-lion investigation elsewhere alluded to, 
Mr. Cloudsley Rutter resumed the study of the quinnat salmon in the 
Sacramento basin, on which he had been engaged for a number of 
years. 

The work began September 1 at Black Diamond, California, where 
by weighing and measuring many specimens of salmon recently from 
the sea a standard weight was established for fishes at the mouth of the 
river. Then 150 specimens were weighed, branded with serial num- 
bers, and released, in the expectation that some of them would be 
taken again at the hatcheries and light thus be thrown on their rate 
of travel upstream and their loss of weight during migration. Three 
of the marked fish were subsequently recaptured. 

During October two trips were made down the Sacramento River in 
a skiff for the purpose of charting the spawning-beds and noting the 
dates at which the beds were successively occupied. November was 
spent at the Mill Creek hatchery near Tehama, the principal work 
being the weighing and measuring of salmon in various conditions for 
comparison with those examined at the mouth of the river. 

The run of quinnat salmon in Papermill Creek, Marin County, was 
investigated,as the species had never been known in that stream prior 
to the planting of fry there in 1897 and 1898. 

The preparation of a general report on the salmon investigations 
and the study of material with a view to a report on the embryology 
of the quinnat occupied Mr. Rutter’s time during the remainder of 
the year. 

The habits of the Pacific salmons are vitally different from those of 
the Atlantic species, and as these have an important relation to natural 
reproduction, artificial propagation, and commercial fishing, the Com- 
mission deemed it desirable that the species be subjected to a careful 
physiological investigation. While the Atlantic salmon, Salmo salar, 
has been studied from the standpoint of physiology,* the Pacitic sal- 
mons have up to this time been neglected in this respect. The Com- 
mission therefore engaged the services of Prof. Charles W. Greene, 
of the University of Missouri, who has devoted much attention to 
comparative physiology. Professor Greene began his field work early 
in July and continued until September, examining the salmon before 
they entered the rivers and after they reached their spawning-grounds, 

*See Investigations on the Life History of the Salmon in Fresh Water, by D. Noel Paton, M. D. 

Special Report of 1898, Fishery Board for Scotland. 
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and at intermediate points in the Sacramento basin. Most of the 
time was spent at Baird hatchery, where there was an abundance of 
material and where the superintendent, Mr. Lambson, and the foreman, 
Mr. Wallich, rendered valuable assistance. 

INTRODUCED FISHES IN UTAH AND IDAHO LAKES, 

Continued public interest in the planting of the Great Lakes white- 
fish (Coregonus clupeiformis) in Bear Lake (Idaho and Utah), Coeur 
d’Alene Lake (Idaho), and Pend d’Oreille Lake (Idaho), induced the 
Commission to make another effort to determine the results of the 
plants of fry in these waters a number of years ago. Accordingly, in 
July, 1901, a party, consisting of Mr. S. P. Wires, superintendent 
of the Duluth (Minnesota) hatchery; Mr. 8. L. Pritchard, of the 
Washington office, and Mr. Dwight EK. Miller, was dispatched to these 
lakes with an equipment of gill nets of various sizes, seines, and other 
appliances. Fishing was carried on in Bear Lake (and Mud Lake con- 
nected therewith) at ten different points and during six days; in Lake 
Coeur d’Alene at thirteen different points and during eight days; in 
Pend d’Oreille Lake at nine different localities and during six days. 
No introduced white-fish were discovered, and no evidence of the 
existence of this species in any of the lakes was obtained, although 
three other species of introduced fishes were found. 

The water of Bear Lake is reported to be very hard, unfit for 
domestic use, and possibly unsuited to the white-fish of the Great 
Lakes, although Williamson’s white-fish (Coregonus williamsont) is 
found in it. During the first week in August the surface tempera- 
ture of the water in the vicinity of Fish Haven was found to be from 
69° to 71°. The minimum bottom temperature determined was 50°, 
at a depth of 105 feet; fishing, however, was carried on in water 175 
feet deep, but no temperature data were obtained therefor. Suckers 
(Catostomus macrocheilus) and chubs (Leuciscus lineatus) abound and 
are the characteristic fishes of the lake; black-spotted trout (Sa/mo 
clarkiz) also occur. Mud Lake is reported to be little more than a 
marsh during July and August, although it contains some black bass, 
carp, and a few black-spotted trout. 

The water of lakes Coeur d'Alene and Pend d’Oreille is deep and 
cold, resembling in every respect that of the Great Lakes; and it 
would seem that the white-fish whose introduction has been attempted 
should do well in both of them. Besides Williamson’s white-fish, 
many fine specimens of bull trout (Salvelinus parket) 11 to 12 inches 
long and of the black-spotted trout were found in both these lakes, 

and suckers (Catostomus macrocheilus and C. catostomus) are abundant. 
The introduced species, large-mouth black bass and yellow perch, seem 
to have become well established in Lake Coeur d’Alene; examples of 

the latter 103 inches long were obtained. 
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MARINE BIOLOGICAL LABORATORIES. 

Woops Hoxie, Massacnuserts (Huau M. Smira, Direcror). 

During the season of 1901-2 the work at the Woods Hole laboratory 
was under the direction of Dr. Hugh M. Smith, assistant in charge of 
division. Dr. H. C. Bumpus, who had been in charge of the labora- 

tory for a number of years, was unable to continue his relations with 
the Commission owing to other duties. 

The usual facilities for research and collecting existed, and the rare 
opportunity for marine biological work here afforded was appreciated 
by the representatives of many institutions of learning. Two large 

fish-traps operated for the laboratory in Vineyard Sound and Buzzards 
Bay furnished much useful material. The steamer /7sh Hawk and 
the schooner Grampus were temporarily attached to the station during 
the entire summer, and the steam yacht Phalarope and the steam 
launches Blue Wing, Cygnet, and Merganser were in constant service. 

The director had the efficient assistance of Prof. R. W. Tower, Mr. 
George H. Sherwood, and Mr. Vinal N. Edwards. 

Among the biologists who occupied tables, the following carried on 
special investigations in behalf of the Commission: 

Dr. Gary N. Calkins, of Columbia University, studied the marine 
protozoa found in the vicinity of the station. This group of animals 
has been neglected by systematists in the United States. The protozoa 
are numerous, and are important as being the ultimate animals on 
which the higher animals are dependent for food. Dr. Calkins found 
the water in the immediate vicinity of the station to contain many 
species and individuals, including a number of species not previously 
described. His report, published in the Fish Commission Bulletin for 
1901, is an important contribution from one who is a leading authority 
on the subject. 

Dr. George H. Parker, of Harvard University, studied and reported 
on the effects of light, temperature, gravity, currents, and other natu- 

ral agencies on the movements of copepods. These minute crustaceans 
are found throughout the year in varying abundance, and constitute 
one of the most important foods of young and small fishes, young lob- 
sters, and other animals. Dr. Parker’s observations and experiments 
were directed to the determination of the physical factors controlling 
the appearance and disappearance of copepods in a given region at 
different times, and his conclusions bear on the movements and abun- 

dance of the food-fishes whose immediate or ultimate pabulum the 

copepods are. His paper is published in the Fish Commission Bulletin 
for 1901. 

Prof R. W. Tower, of Brown University, conducted a number of 

chemical and physiological investigations addressed to the food-fishes 
of the region. An inquiry regarding the organic constituents of the 
scales of fish and their use in the manufacture of gelatin was conducted 
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jointly by Professor Tower and Mr. E. H. Green, and a special report 
thereon was published in the 1901 Bulletin. Numerous gallstones 
were found in several of the squeteague caught in the pound nets, and 
the determination of the chemical constituents of the calculi formed the 
subject of a paper by Professor Tower and Mr. A. K. Krause, forming 
a part of the 1901 Bulletin, which is an important contribution to the 
diseases of wild fishes. A related subject which received attention was 
the bile pigments and bile acids of squeteague, blue-fish, and bonito. 

In the course of a general study of noises produced by fishes, some 
important physiological observations were made on the ‘‘ drumming” 
of the squeteague. The drumming of the drum-fishes (Sccenzde), of 
which the squeteague is the most prominent representative at Woods 
Hole, has been variously explained by different writers; and in the case 

of the squeteague, at least, it would appear that no accurate account of 
the factors producing the characteristic sound has heretofore been 
given. 

Professor Tower’s observations and experiments have developed the 
following facts: 

1. There is in the squeteague a special drumming muscle, lying 
between the abdominal muscles and the peritoneum, and extending the 
entire length of the abdomen on either side of the median line. 

2. The muscle fibers are very short, and run at right angles to the 
long axis of the muscle. 

3. The muscle is in close relation with the large swim-bladder, and 
by its rapid contractions produces a drumming sound, with the aid of 
the tense bladder which acts as a sounding-board. 

4, This muscle exists only in the males, and only the males are able 
to drum. 

In continuation of the plan of issuing from time to time systematic 
reports on the various groups of water animals in the Woods Hole 
region, studies of the following groups were carried on during the 

year: The crabs, by Dr. Robert P. Bigelow, of the Massachusetts 
Institute of Technology; the jelly-fishes and sea-anemones, by Prof. 
Charles W. Hargitt, of Syracuse University; the parasitic copepods 
of fishes, by Mr. M. T. Thompson, of Brown University, and Mr. C. B. 
Wilson, of the Westfield (Massachusetts) State Normal School; the 

isopods, by Miss Harriet Richardson, of Columbian University (Wash- 
ington, D. C.); the amphipods, by Prof. 8. J. Holmes, of the University 
of Michigan 

Following is a list of those in attendance at the laboratory, arranged 
under the institutions with which they were connected: 
U. S. Department of Agriculture: W. T. Swingle, Ph D.; Dr. Geo. T. Moore; Karl 

Kellerman, B. 8. 

Brown University. R. W. Tower, A. M.; L. W. Williams, Ph. D.; George H. Sher- 

wood, A. M.; M. T. Thompson, A M.; A. K. Krause, A. B. 

Bryn Mawr College: T H. Morgan, Ph. D. 

Columbia University. Gary N. Calkins, Ph D. 



138 REPORT OF COMMISSIONER OF FISH AND FISHERIES. 

Harvard University: George 8. Amsden, A. B.; Henry B. Bigelow, A. B.; J. H. Con- 

verse; Julius M. Johnson, A. B.; Clarence H. Lander, B. 8.; F. T. Lewis, 

M. D.; James H. McMurray; Thomas Ordway, A. B.; George H. Parker; 

H. W. Rand, Ph. D.; M. E. Stickney, A. M.; R. M. Strong. Ph. D.; William 

A. Willard, A. M.; Robert M. Yerkes, A. M. 
Indiana University: W. J. Moenkhaus, Ph. D. 
Johns Hopkins University: Caswell Grave, Ph. D.; Henry F. Perkins, A. B. 
Massachusetts Institute of Technology: Robert P. Bigelow, Ph. D.; Erik H. Green, A. M. 
College of City of New York: Francis B. Sumner, Ph. D. 

Princeton University: Ulric Dahlgren, Ph. D.; C. F. Silvester. 
Syracuse University: Charles W. Hargitt, Ph. D. 

Yale University: W. G. Van Name, Ph. D. 

Miscellaneous: John Barlow, A. M., Fairmont College, Wichita, Kans.; E. W. Barnes, 
Tabor College, Iowa; W. B. Bell, University of lowa; W. A. Denny, A. M., 
Anderson (Ind.) HighSchool; Otto Folin, Ph. D., McLean Hospital, Waverly, 
Mass.; Henry R. Linville, Ph. D., De Witt Clinton High School, New York 
City; Porter E. Sargent, A. M., Browne & Nichols School, Cambridge, Mass. 

Braurort, Norra Carorina (H. V. Witson, Director). 

The Fish Commission laboratory at this place was in operation at 
the beginning of the fiscal year and remained open until September 25, 
the same temporary quarters being occupied as in previous years. 
Prof. H. V. Wilson, of the University of North Carolina, continued in 
charge. A dwelling-house near the laboratory was rented for a dor- 
mitory and mess-house. The launch Petrel was attached to the station 
during the season and was in constant use. About 20 persons availed 
themselves of the privilege of working at the laboratory; these, with 
the institutions with which they were connected, were as follows: 
Johns Hopkins University: Prof. W. K. Brooks, Dr. Caswell Grave, Messrs. R. P. 

Cowles, D. H. Tennent, O. C. Glaser, R. E. Coker, and J. A. E. Eyster. 

Columbia University: Prof. E. B. Wilson, Messrs. H. B. and J. C. Torrey. 
University of North Carolina: Prof. H. V. Wilson and Mr. C. A. Shore. 

University of Missouri: Prof. George Lefevre and Dr. W. C. Curtis. 
Washington and Jefferson College: Prof. Edwin Linton and Mr. C. W. Stone. 
University of Alabama: Dr. J. Y. Graham. 
Bryn Mawr College: Prot. T. H. Morgan. 
Dartmouth College: Dr. J. H. Gerould. 

Professor Brooks studied the eggs of the oyster and preserved 
material for further work on the same. Prof. E. B. Wilson was 
engaged in experimental studies of the living eggs of the sea-urchin, 
Zoxopneustes, and Professor Morgan worked on the eggs and larve of 
the same species in connection with his researches on regeneration. 
Professor Linton began a systematic examination of the food-fishes of 
the Beaufort region with reference to their parasites. Professor 
Graham studied a trematode worm which is parasitic in the oyster. 

Dr. Grave, assisted by Mr. Glaser, continued the work on the biol- 
ogy of the North Carolina oyster and conducted experiments with a 
view to develop a method by which oyster-farming may be success- 
fully carried on in the North Carolina sounds, where, on account of 

the peculiarity of the bottom in many places, the ordinary methods of 
planting are inapplicable. 
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Mr. Coker investigated a barnacle (Dichelaspis) parasitic on the 
gills of the common edible crab. From a report submitted by Mr. 
Coker it appears that this parasite affects over 50 per cent of the male 
crabs and about 90 per cent of the females; that it is not found in 
young crabs, being thrown off by the frequent molting; that crabs 
whose gills are heavily burdened with the parasite have less vitality, 
are sluggish in their movements, and are the first to die in captivity. 
While the usual number of barnacles found in one crab is from 2 or 3 
to 8 or 10, in some the gills are filled to overflowing and may contain 
500 to 1,000 of the parasites. 

The new laboratory buildings on Pivers Island were nearly com- 
pleted by the end of the year, and on May 26 it was practicable to 
throw the laboratory proper open to investigators. Prof. H. V. Wil- 
son, the director, having gone abroad, Dr. Caswell Grave, of Johns 
Hopkins University, was appointed to the position. The operations 
of the laboratory during the last few weeks of the fiscal year 1902 will 

be referred to in the report for the next year. 

WORK IN FISH PATHOLOGY. 

The occurrence of serious disease among fishes at the hatcheries of 
the Commission and elsewhere has required the almost constant atten- 
tion of Mr. M. C. Marsh, the assistant assigned to this subject, and 
has shown the wisdom of making special provision for the study of 
this increasingly important branch. 
A part of the summer and fall was spent by Mr. Marsh at the North- 

ville (Michigan) station of the Commission in considering the disease 
affecting the brook trout. A bacterial organism was isolated from 
the dying fish and the disease was reproduced in healthy trout by 

‘inoculation. On the recommendation of this division, two ponds were 
constructed entirely of concrete and cement for the purpose of exclud- 
ing disease-producing bacteria, and the ponds were stocked with 
healthy trout from the Au Sable River and from a private trout farm 
at Osceola, Wis. Mr. Marsh visited this farm to inspect the fry and 
yearling fish prior to securing a supply for Northville. The large 
spring pond constituting the main water supply was drawn down, 
cleaned, and thoroughly disinfected with chlorinated lime. Patholog- 
ical material and cultures were brought to the Washington laboratory, 
and a study of the the offending organism was taken up. This germ 
can not be identified with any hitherto-known species, and a full 
description of its form and behavior is substantially completed. 

At the meeting of the American Fisheries Society, held at Milwau- 
kee, Wis., in July, Mr. Marsh brought the brook-trout disease to the 
attention of the assembled fish-culturists. 

An investigation of the mortality among brook trout at the Paris 
station of the Michigan Fish Commission disclosed the same disease 
as at Northville, but in a milder form. Mr. Marsh visited by request 
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the hatchery of the Pere Marquette Club at Wingleton, Mich., where 
brook trout were found to be slowly dying of the Northville disease, and 
some suggestions for the amelioration of the conditions were made. 

The existence of fungous disease among fishes in the Government 
aquaria at the Pan-American Exposition, as noted in the report for 
last year, continued during the summer and required attention. Ex- 
periments with potassium permanganate and formalin confirmed the 
previously expressed opinion that they had no advantages over com- 
mon salt as a remedy for this troublesome disease. 

In March a visit of about one week was made to the Charleston 
Exposition to look into some cases of mortality among aquarium fishes. 
No serious losses were occurring, and some previous trouble was 
probably due to polluted water from the lagoon from which the water 
supply was drawn. The brook trout were slowly dying and these 

were infected with the Northville organism, which makes an interest- 
ing addition to the recorded distribution of this species. Local fishes 
taken for the exposition were not in the best condition and this 
accounts partly for the aquarium losses. Both salt and fresh water 
supplies were rather peculiar and not of the best for aquarium pur- 
poses, the river water being subject to contamination from phosphate 
works and the fresh artesian water containing considerable soda, like 
all of the artesian water of the region. 

MISCELLANEOUS LABORATORY WORK, REPORTS, ETC. 

FISHES FROM THE PHILIPPINE ISLANDS. 

The Commission received through the Surgeon-General of the Army 
specimens of fishes and fish cakes from. medical officers in the Philip- 
pine Islands. The fish were from Lake Buhi, in southern Luzon, and 
represented five or six species, several of which were previously 
unknown. The most interesting and important of these was an exceed- 
ingly diminutive form, caught in large numbers by the natives and 
used for food. In forwarding specimens of these fish, Dr. George A. 
Zeller wrote as follows from the military hospital at Buhi: 

I inclose herewith samples of a strange article of diet greatly relished by the 

Bicols, among whom I have been stationed for the past eighteen months. Rice and 

fish are the staple articles of diet for most Filipinos and in the provinces of the 

Camarines there is little variation from these two. Fishes of every size and many 

varieties are prepared in every conceivable form, but the samples inclosed are 

unique in that they are found here and nowhere else. * * * Many varieties of 

fish abound in the lake, but by far the most numerous are these minute specimens. 

They are called in the native Bicol tongue sinarapan, and when dried in the sun on a 

leaf are called badi. They are caught by a large sheet of close web, which is dipped 

under wherever a school congregates. They are put into tightly woven baskets 

from which the water soon drains, leaving a compact mass of fish. They are not 

minnows or immature fish. The natives buy them eagerly; and when the little fleet 

of fishermen return from their morning’s quest and place their baskets upon the 

ground on the market place, they are instantly surrounded by a crowd of waiting 

children, who, armed with every sort of dish, are anxious to take home the family 
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meal. They bring three or four potatoes, tubers, a handful or two of rice, or a few 

copper pennies, and in exchange receive about a pint of fish. In the kitchen the fish 
are made up with peppers or other spiced herbs, and they do not taste bad. The 

soldiers have become quite fond of this food, and liberally patronize the little native 
restaurants where it is served. 

This fish proved to be of an undescribed genus and species, and its 
diagnostic features were given in an article in Science (January 3, 
1902), where the name I/istichthys luzonensis was applied to it. The 
maximum length of the species is only 0.6 inch and the average slightly 
over 0.5 inch. It is the smallest known fish and probably the smallest 
known vertebrate. 
Through the courtesy of the Surgeon-General of the Army, the 

Commission was enabled to place three collecting outfits in the hands 
of medical officers located in various parts of the archipelago, and it is 
expected that additional specimens of interest will thus be obtained. 

SHAD OF THE OHIO RIVER. 

Prof. B. W. Evermann concluded his study of the shad of the Ohio 
River, referred to in the annual report for 1898, and submitted a paper 
thereon which was published in May, 1902. Publication of this article 
was delayed in the hope that opportunity might be afforded for obtain- 
ing further information on this fish, especially its migration from the 
Gulf of Mexico up the Mississippi and its tributaries. 

This shad proves to be an indigenous species, and is not, as some 
have supposed, the transplanted shad from the Atlantic coast. It has 
appropriately been named Alosa ohiensis. It is an excellent food-fish, 
probably not inferior to the common shad, but is not highly regarded 
by the people of the Mississippi basin, the price received by fishermen 
being only 2 cents a pound. Its abundance and distribution are not 
yet known, and the annual catch is quite small and localized. 

FISHERIES OF THE GREAT LAKES, ST. LAWRENCE RIVER, AND LAKE CHAMPLAIN. 

The extensive collections of fishes from these waters obtained by the 

Commission during a series of years have been reported on by Prof. 
Barton W. Evermann and Dr. W. C. Kendall, in four annotated 

lists published in March and April, 1902. The number of species and 
subspecies known from the Great Lakes and their tributary waters 
is 152, of which 27 are peculiar to Great Lakes basin. From Lake 
Ontario 73 species are recorded, and from the St. Lawrence River 71. 
The fish fauna of Lake Champlain includes 54 species. 

SILVERSIDES OF THE EAST COAST. 

The silversides are among the most abundant of the small fishes 
inhabiting the salt, brackish, and fresh waters of the Eastern and 
Southern States. Their maximum length is but little over 6 inches, 
and most of them are hardly half so large; they are, therefore, only 
sparingly eaten by man, but they constitute one of the most important 
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foods for many of the best food-fishes of the coast. Extensive col- 
lections of the Fish Commission, supplemented by material in the 
National Museum, were studied by Dr. W. C. Kendall, and a report” 
thereon was issued in April, 1902. In this paper the abundance, 
uses, habits, food, etc., of the silversides are considered, and a detailed 
description, with figure, of each species is given, 

FISHES OF MEXICO, 

Recent collections of fishes from various parts of Mexico, obtained 
by the Division of Biological Survey of the U. 5. Department of 
Agriculture, have been referred to this Commission for identification, 
and have been reported on by Messrs. B. W. Evermann and E. L. 
Goldsborough in a paper issued May 3, 1902. These collections, sup- 
plemented by several smaller ones from various sources, comprised 56 
species, of which 5 were previously undescribed. 

FISHES OF LABRADOR, 

At the request of Prof. Leslie A. Lee, of Bowdoin College, Maine, 

Dr. W. C. Kendall identified and reported on a small collection of 

fishes obtained on the Labrador expedition of that college in 1901. 
The report will form one of a series of articles on the natural his- 
tory collections of that expedition. Professor Lee donated to the 
Commission specimens of all the desirable duplicates. 

aNotes on the Silversides of the genus Menidia of the East Coast of the United States, with descrip- 

tions of two new subspecies. 



REPORT OF THE DIVISION OF STATISTICS AND METHODS 

OF THE FISHERIES. 

By C. H. Townsenp, Assistant in Charge. 

The commercial fisheries of the United States employ about 200,000 
persons, the amount of capital invested is $60,000,000, and the annual 
value of the products to the fishermen is approximately $50,000,000. 
The different regions in which fisheries exist are the New England, 
Middle Atlantic, and South Atlantic States on the Atlantic coast, the 

Gulf States on the Gulf of Mexico, the Pacific coast States, Alaska, 

the Great Lakes, and the various rivers and minor lakes. 
At the commencement of the present fiscal year the statistical agents 

of this division were in the field engaged in investigations of the lob- 
ster, sturgeon, menhaden, and salmon fisheries of the Atlantic coast. 
A thorough canvass was made of the entire lobster fishery, Mr. W. A. 
Wilcox canvassing Massachusetts; Mr. T. M. Cogswell, Massachusetts 
and New Hampshire; Mr. E. 8S. King, Rhode Island; Mr. C. H. Ste- 
venson, New York; Mr. W. A. Roberts, Connecticut and a portion of 
Rhode Island; Mr. John B. Wilson, New Jersey and Delaware; Mr. 
G. H. H. Moore, Maine. Mr. C. G. Atkins, superintendent of the Fish 
Commission station at Craig Brook, Maine, made a canvass of the 
salmon fishery of the Penobscot River. Mr. J. N. Cobb, who during 
the summer had been detailed to assist in an investigation of the fish- 
eries of the Hawaiian Islands, was for a short time engaged in making 
inquiries respecting certain fisheries centered in New York City. In 
the autumn Mr. C. H. Stevenson made inquiries in Connecticut and 
Massachusetts respecting the preservation of fishery products. Mr. 
K. A. Tulian, superintendent of the Fish Commission station at Lead- 
ville, Colo., made a canvass of the fisheries of Utah and Colorado. 
A canvass of the fisheries of the Middle Atlantic States was then 

begun, Mr. W. A. Wilcox taking up the work in Virginia and Mr. J. B. 
Wilson in New Jersey. Mr. Roberts was. assigned to the canvass of 
Maryland and was assisted for a time by Mr. Wilson, who later took 
up the work in New Jersey. Mr. Cobb was assigned to New York 
and Mr. Stevenson to portions of Virginia and Maryland. Mr. 
Thomas B. Gould was temporarily employed in canvassing the fish- 
eries of Pennsylvania and New Jersey on the Delaware River. At 
the close of the fiscal year the investigations of the fisheries of the 
Middle Atlantic States were still in progress. 

143 
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Mr. Townsend, assistant in charge, after representing the Commis- 

sion at a meeting of the American Fisheries Society at Milwaukee, 
Wis., in July, made a reconnaissance of the fisheries of the Great 

Lakes west of Lake Ontario. In June he accompanied the Assistant 
Secretary of State to The Hague in connection with the arbitration 
of American whaling and sealing claims against Russia. 

Capt. S. J. Martin and Mr. F. F. Dimick, statistical agents of the 
division located at Boston and Gloucester, Mass., have continued to 
submit their monthly reports on the quantity and value of certain 
fishery products landed at those ports by American vessels. 

Mr. A. B. Alexander, of the steamer A/batross, was employed for a 
short time in making inquiries relative to the increase, among commer- 
cial fishermen, of hook-and-line fishing for salmon at Monterey, Cal., 

and elsewhere on the Pacific coast. 
The following bulletins, issued as single sheets, containing advance 

statistics in condensed form, were widely distributed during the year: 

114. Lobster fishery of the United States, 1900. 

117. Statement of the quantity and value of certain fishery products landed at 

Boston and Gloucester, Mass., by American fishing vessels during the year 1901. 

Other bulletins, showing the quantity and value of fishery products 
landed at Boston and Gloucester, have been issued monthly as usual. 

The publications appearing during the year which were prepared in 
this division were: 

Records and bibliography of the steamship Albatross, by C. H. Townsend. 

Statistics of the fisheries of the Great Lakes. 

Notes on the fisheries of the Pacific coast, by W. A. Wilcox (in press). 

BOSTON AND GLOUCESTER. 

The local agents of the Commission at Boston and Gloucester have 
continued to make monthly reports on the great fisheries centering 
there. The total quantity of products landed by American vessels 
during the year 1901 was 151,165,191 pounds, worth $4,245,951. 
These figures as compared with those for the previous year are some- 
what smaller, there being a decrease of 11,053,730 pounds and a 
decrease in value of $139,151. The total number of fares landed was 
6,964, a decrease of 549 as compared with the year 1900. 

The fish landed at Gloucester amounted to 92,173,060 pounds, valued 
at $2,674,551, a moderate decrease in both quantity and value from 

the previous year. The decrease is shown in the quantity of fresh fish 
landed, the amount of fish salted being somewhat larger. The fares 
landed at Gloucester numbered 3,561, of which 2,899 were from 

grounds off the New England coast and 662 from the Eastern ‘Banks. 
The total of fish from grounds off the New England coast was 34,835,456 
pounds, worth $1,050,211, The quantity from the Kastern Banks was 

much larger, amounting to 57,337,604 pounds, worth $1,624,340. 
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At Boston the decrease amounted to 7,828,781 pounds and $27,106 
in value. The fares landed at Boston were 3,403, 170 being from the 
Eastern Banks and 3,233 from grounds off the New England coast. 
At this port the greater quantity of the fish was derived from grounds 
off the New England coast. The total quantity of products landed at 
Boston was 58,992,131 pounds, worth $1,571,400, the fresh fish amount- 

ing to 56,855,111 pounds, the salt fish being only 2,137,020 pounds. 
It should be noted that at Gloucester the quantity of salt fish is greatly 
in excess of that landed in a fresh condition. 

Summary, by fishing-grounds, of certain fishery products landed at Gloucester, Mass., in 
1901 by American fishing vessels. 

No. Cod, fresh. Cod, salted. Cusk, fresh. Cusk, salted. 

Fishing-grounds. of = 
trips Lbs. Value. Lbs. Value.| Lbs Value.| Lbs. | Value. 

East of 66° W. longitude: 
La Haye Bank........ 132 | 3, 740, 485 |875,619 | 798, 450 |$27, 814 | 198,180 | $2,979 |........|-.----- 
Western Bank........ 187 | 9,173,636 |172,777 | 5,501,347 |185,690 | 36,600 Siig] (Petes 2 eee 
Quereau Bank........ 142 | 2,104,738 | 39,834 | 4,856,906 |152, 664 8, 000 121 | 5,000) $175 
Grand) Bank=2-----c-- 73 35, 620 SHON ED FAQS 293s BB51 245 Poe aes cai sseee see see ee esm| anes see 
St. Peters Bank...-.... Deans Safe oaete se 9, 730 Bild i eel ae eeeal SSE area Wonnaes 
Bacalieu Bank .....-. 22, 25, 000 500 43-000) 1801 e222. 2 esate | Seneca nies eee 
Off Newfoundland ...} 8&8 12,185 274 DoT) |W OR A26 oes oer ce loses AlRes sascelleaesace 
Cape Northie oc: 1 41, 230 ORY Bis aeeratctee wel nc entice sires Slotted acme Meats |e ees eel eel sysiclate 
Cape Shore ..........- 15 SOT OO0m eae ee eeme see. |----+--- 116, 000 E90 ese ce eee 

Motels ns osse tec 662 |15, 221, 894 |293, 063 |23, 851, 468 |761,955 | 358,730 | 5,361 | 5,000 175 

West of 66° W. longitude: | 
Browns Bank......... 25°| 298,010] 6,424] 230,880 | 7,743 | 118,494 | 1,952 | 10,000 251 
Georges Bank ........ 298 | 1,208,656 | 24,856 | 5,502,683 |200,293 | 27,210 550 | 18,000 456 
Cashes Bank ......... 43 512, 630 9, 954 26, 710 1,025 | 249, 960 3,783 | 18, 980 495 
Jeffreys Ledge........ 104 8, 250 BOM AAs e acetate [nie steerer 3, 000 4bv |i a esis |e caere 
Ipswich Bay.......--. 19 32,788 ODOT Poke seas olaseeccaeclamonsesce 
South Channel....-... 25 Bia Bei -|| ol TRB B BAN beeeteas dal leesecaise 49, 795 
Nantucket Shoals .... 1 38000) | e469) ase ere | ere ee are 
Off Chatham ......... 2) Aesop aocact loc ne aneel|soesesnenoel hecboser | seaeeeeee 
Bay of Fundy 143 1 30H|NRONGLON |e semen eens 124,315 
IBlOCKsIClan Gite eae elalleaceeecl cele meee cae OTOL 28 Gen |aemtasce it. 
Shore, genera]........ 2226 eens Oso iad O00) |sa-sciee ce. fine creases 7,114 

Motels her sae 2,899 | 3,858,180 | 87,091 | 5,851,333 |212,019 | 579, 888 9,061 | 46, 980 1, 202 

Grand total....... 3,561 |19, 080,074 |380, 154 |29, 702, 801 973, 974 | 938,618 | 14, 422 | 51,980 1,377 

| Pollock, frésh. Pollock, salted. Halibut, fresh. Halibut, salted. 
Fishing-grounds. + 

Lbs. Value.| Lbs. | Value. Lbs. ] Value. Lbs. Value. 

East of 66° W. longitude: 
La Have Bank......... 88, 164 $578 | 20,000 $250 144, 110 5 ee a lee 
Western Bank ........ 56, 320 428 | 2,622 39 67, 462 5, 110 960 $58 
Quereau Bank ........ 16, 180 Oi cetemeratelllsincecisee 1, 332, 971 119, 337 4, 660 368 
(Chine eth al cRe ses ee || Bee oo (Se es | [ 368, 683 30, 052 1, 650 99 
Slip Leteyoiess aia cee OS a eon ae aera erie eet cee eee ees ee 47, 559 A OO ecsaenaee cn tosee ons 
LInGOMINe Hen ies we ee | oe ee oe | asl ep naced| Gaecrnee 367, 042 28,499 | 447,970 | 40,128 
OneNe won Glam gees res an au |e meaeers poets selene. 1, 034, 527 57,043 7,350 398 

—_ —____—_| | nd ———— 

Motels cock cco8 se 160, 614 1,103 | 22,622 289 3, 362, 304 259, 022 462, 590 41,051 

West of 66°W.longitude:| feat con a 7 
BROWS BATKo os ces -||bee cc be es vars |(Okadoas- 23, 120 290 4,000 DAO GL REUeS Se cece cise 
Georresbpaniker. 2.5. Ae eo Be 52, 000 668 274, 029 265765 ae ae ee aber e ae 
Cashes pane ye) 2. 3, 500 7) VE Aa een 3, 000 TS Op| eae ee ee ees = 
Jeffreys Ledge ........ ASRS 20)n ena OR les | Remeetee er eee Mako mA Isle ee sec | eer tie (Meee 
South Channel........ 14, 000 RAE eee pee OE ERIN noe Si line Pe te, ees pe ee 
Off Chatham.-..-5...: 135, 000 ARF Reet |e RE a ee es RE Ne ARG ea pelts a a 
Bay of Fundy......... 12, 000 Fi | Reet ee | ee RE Es SEC ee a eg SE 
Block Usland:.5-222..2 20, 000 SO) ee perc noes as Le ks cee el Re | FA oso te A ON LE 

- Shore, general ........ ORSOD 20 || Los O0Bueeseec ole eens 122 Us yes create ane ee eee 

Totalaeters coseaee: 4,990,526 | 37,511 | 75, 120 958 ETL TG || MOPROTET aes. Sood Seeeeeee 

Grand total ....... 5, 151, 140 | 38,614 | 97,742 1, 247 38, 6438, 455 286,033 | 462,590 | 41,051 

F. C. 1902 10 
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Fishery products landed at Gloucester, Mass., in 1901—Continued. 

Haddock, fresh. | Haddock, salted. Hake, fresh. Hake, salted. 

Fishing-grounds, 
Lbs. Value.| Lbs. | Value. Lbs. Value. Lbs. Value. 

East of 66° W. longitude: 
La Have Bank ........ TL S28, 20k 4235967 eee icicte wollem rele jore orn 1,114,410 | $11,216 10, 000 $225 
Western Bank ........ 767,316 | 10,719 18, 690 $370 129, 455 SY GI Beene seen a — 
Quereau Bank .......-. 75, 370 MT Ol Bar pacene Seecaaes 37, 000 459 1, 560 39 
CapewNorth)\. <2 <sccc|scccce eee: eee e na eee setae meee 2, 000 23. |. s- cesemes lence 
Cape Shore. .2....2-2..<- 815280) |) T90R 5 ccs -fes|teaceeres 51, 180 (oly el eee ee eo 

Totals: so-2.2.55-7564 2, 252, 237 | 37,532 18, 690 370 | 1,334, 045 18, 682 11, 560 | 264 

West of 66°W. longitude: ; mes 
Browns Bank ......... 149,160 | 3,201 3, 000 75 196, 113 2, 554. §, 000 181 
Georges Bank......... 1, 268, 954 | 20,545 | 16,160 220 21, 240 356 | 19, 200 418 
@ashes Banks... .-.2- 82, 685 SLO} eeeceeae seer 806, 556 9, 033 39, 460 493 
JeORLEys Wed gel. < as cals cicsicis sees] a> aerate stom oe ese eral eereteteisters 85, 000 908 Tosca selectors oe 
South Channel........ DBAS SON |! 1 OG reapers ates ae omer 256, 108 2; 686. Yio acter eres lee eeee 
Bay of Pundy.--.----- 1, 000 Sh esencbecd||becsooce 578, 000 cade Ha caalleacossin: 
BIOCKMSIANGE cas cock. Gack ce sicte cee | netaenes 8, 120 AG2 || Riccoe stor.aeclell he aenesereice 3, 560 80 
Shore, general ........ STOVG7O4F O787) |Saeens eee eee 386, 035 4, 838 66, 700 834 

ANOLE aes a eee 1, 946, 654 | 33,557 | 27,280 457 | 2,329,052 | 26,437 | 136,920 | 2,006 

Grand totallss--2-- 4,198, 891 7, 089 | 45, 970 827 | 3,663, 097 40,119 | 148, 480 2,270 

Mackerel, fresh.| Mackerel, salted. | Other fish, fresh. | Other fish, salted. 

Fishing-grounds. = 
Lbs. | Value. Lbs. | Value. Lbs. | Value. Lbs. Value. 

- : = == 224 

East of 66° W. longitude: | 
ipAecai cuss aMnikes eee see) saeeee | ee ieeais ae |eeeneomeciem el eer serene 250 | $33 
OR Ne wioundlan disease sse sac] sees eater aceeas| cee 1,308, 800 | 51, 330 
Cape SHOLes ems aer| tice eiciste |e eeisis stare 4055400)! -$20::600 | isc: o. See |eecicicce 

AWo eon Se A rl ee Oe eel eeeeaeee 405,400 | 20,601 | 1,309,050 | 51,363 

West of 66° W. longitude: in 
Georges Bank.......-. 34, 740 1,622,200 | 95,546 17,610 | 1,514 
Jefireysilicd ge. .o5.s2.clnocdoceel oes cree ose scmiee culeacisccieret 10,240 | 1,085 
Ipswich! Bay 2.2 aq-i2 oiclitetew are eal ae motes sel tise re eee oie ete areata 167,040 | 1,856 
Of Chatham sss... 51, 000 397,000 | 24,817 260 31 
Bay of Fundy......... 118, 260 2,504, 600 | 155, 306 522 42 
BlockiTslamde seas ae eon eee ce 16, 000 100) |Gaceancceerlteeemere 
Shore, general ........ 756, 440 | 31,354 | 6,435,400 | 260, 395 413,740 | 56,523 | 2,095,240] 23,983 

Totaleeee oe ceostee 990, 440 | 41,474 | 10,975, 200 | 536, 764 609,412 | 10,051 | 2,187,320 | 24,612 

Grand total ....... 990, 440 | 41,474 | 11, 380, 600 | 557,365 | 1,918,462 | 61,414 | 10,698, 720 | 163,121 

Total, fresh. Total, salted. Grand total. 

Fishing-grounds. 
Lbs. Value. Lbs. Value. Lbs. Value. 

East of 66° W. longitude: 
Thay Have. Bankes. sacesees sae 6, 613,570 | $128, 584 828, 450 $28,289 | 7,442,020 $156, 873 
Western Bank -2-2325.--52 20% 10, 230, 789 190,978 | 5,528,619 186,157 | 15, 754, 408 377, 135 
Quereaisbanikeeeceneec acne 3,574, 209 | 160,791 | 4,868,126 158, 246 | 8, 442, 335 314, 037 
Grand) Banik =. c223¢2 2essccees 404, 253 30,907 | 12, 406, 948 385, 344 | 12,811, 196 416, 251 
bt. eters Bank too asenccsanae 47, 559 4, 756 9,730 815 57, 289 5, O71 
Bacalieu Bank. 2. sce see ee 392, 292 29, 032 495, 970 41, 929 888, 262 70, 961 
Off Newfoundland ..........- 2,355,512 | 108,647 | 8,800, 492 147, 333 | 11, 156, 004 255, 980 
GapeiNoron <n. sate ete neous 43, 230 LOLG8|s2soe= oe heen ae see See 43, 230 1,016 
Gape Shore) -. .. as-teacece.bes 387, 460 6,415 405, 400 20, 601 742, 860 27,016 

Po taliss sec eo es eee 23, 998, 874 | 661,126 | 33,338, 730 963, 214 | 57,337,604 | 1,624,340 

West of 66° W. longitude: | 
Browns Bank 765,777 14, 371 274, 950 | 8,540 | 1,040,727 22, 911 
Georges Bank 2,852,439 | 76,370 | 7,232,323 297, 830 | 10, 084, 762 374, 200 
Cashes Banke-.222..224-csnce 1, 658, 331 24, 281 85, 150 2,018 1, 748, 481 26, 294 
Jeffreys Ledge .......-...-... 1,557, 310 13; 4440 |S eee ee slots pee = hte 1, 557, 310 18, 444 
IPSWIChIBAY seen wc occ ce coe 199, 828 OD) ST Dileeeeee ewes eee ae oro 199, 828 2,515 
South) Channelin-~ os. -caacee 812, 720 DD aS chee. Geek ol ete tis..o Son $12, 720 12, 543 
Nantucket Shoals.........-..- 38, 000 15469) Bee eee | ees = wes 38, 000 1, 469 
Off Chatham -2..---e-e5-es 216, 260 3, 782 897, 000 24,817 618, 260 28, 599 
Bay Of Mundys.cesane see seee 982, 227 16,031 | 2,544, 600 155,706 | 3,526, 827 171, 737 
Block Island: = ss.c-cesoeceee 20, 000 100 118, 790 3, 900 138, 790 4,000 
Shore; general 2: cc c.cce sees 6, 482, 411 107,287 | 8,597,340 285, 212 | 15,079, 751 392, 499 

Mota: susoa. ee nesbese eas | 15, 585, 303 | 272,193 | 19, 250, 153 775, 015 | 34, 835, 456 1, 050, 211 

~ 933, 319 | 52,588,883 | 1,741,232 | 92,173,060 | 2,674,551 Grand total! 2.2.2 2-4. cen 39, 584, 177 
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Summary, by fishing-grounds, of certain fishery products landed at Boston, Mass., 
by American fishing vessels. 

147 

in 1901, 

: Cod, fresh. Cod, salted. Cusk, fresh. Haddock, fresh. 
ts No of 

Fishing-grounds. eeins 
PS-| “Lbs. | Value.| Lbs. |Value.| Lbs. |Value.| Lbs. | Value. 

East of 66° W. longitude: 
La Have Bank........ 42 569, 500 ($13, 985 |..-..--].--...- 91,500 |$1, 449 909, 300 | $21,172 
Western Bank.....-.. 38 TOS 000) | A959785 122s cle Le 63, 000 | 1,005 103, 000 | 2,705 
Queéreau Bank........ 13 Z2ObS OOO! IGS 250 eo oes Al cece ea eee ace aloe caves be ctcnabesclcccececs 
Green) Bank 2 =. --=- bel oes ete bel PES SASS SSA erer AES aeEe pine Seer ae Hssics sé] Ssastacese! Ba oaas— 
Grand Banko 23. 12 9, 000 1S) 50| ea Ae eR TS eee ae BAe Sea ana (sae 
Off Newfoundland ... 20 Jack soca ss|eosee=55 6,000 | $120 5, 000 1OO}|S see eee lee csouns 
Cape Shore. >---5--<-- 44 622,500 | 15,430 |10, 000 300 45, 000 780 760,000 | 20,838 

RoOtiless sso sass 170 | 2,237,000 | 55,868 |16, 000 420 | 204,500 | 3,334 | 1,772,300 | 44,715 

West of 66° W. longitude: 
Browns Bank ...-..... 61 927-200) | 25;\003) |= =-<-laec cece 137,000 | 2,128 }2 , 222,000 | 25,148 
Georges Bank ........ 26512309. 600! 1"60;,088 [222soes|-5--552 68,000 | 1,057 | 4,631,500 | 101,160 
Cashes Bank.......... Din eG Ae SO0 Nl sO20 see elena ose 206,900 | 3,201 ie 344,200 | 9. 234 
Clark Bank.°.-.----~- 11 1062000!) 25930) | 22522|scccos- 12, 000 180 | 169,000 | 3,985 
Fippenies Bank ....-- 9 AE OOO le Dl See ates eee 14, 000 220 46, 000 1,585 
Middle Bank .......-- 219 391;800 | 10/608 |=-.--5<|-..--. 12, 500 190 | 1,117,500 | 33,071 
Jeffreys Ledge......-.- 233 F105 2001655046 |Ee- = 2 c|oeacecte 63, 700 970 | 1,092,900 | 34,093 
South Channel ....... 450' 13; 5285300) || 99) 322,]..-.-..-|_-<.--- 70,500 | 1,155 | 8,097,800 | 188,125 
Nantucket Shoals -.../ 102 | 1,552,400 | 37,241 |.......]....... 83,300 | 1,429 | 194, 800 3, 828 
Off Highland Light... 65 1A LOL) 7) ee ee ee 519,000 | 14,894 
Off Chatham ......... 84 325; S00) [he oseLOOr |e ooo clos seoe 8, 000 110 | 839,000} 22,309 
Shore, general. ......-. 1,685 | 4,245, 450 |124, 886 |...-...]...---- 209,900 | 3,573 | 4,685, 350 136, 088 

TNC) aT Utes Se 3, 233 |14, 655, 450 |409, 626 |.-.---.]------. 885, 800 |14,213 (22,959,050 | 573,520 

Grand total. ...... 3,403 |16, 892, 450 465, 494 |16, 000 420 |1, 090, 300 |17,547 (24,731,350 | 618, 235 

| Hake, fresh. Pollock, fresh. Halibut, fresh. 

Fishing-grounds. = 
Lbs. Value. Lbs. Value. Lbs. Value. 

East of 66° W. longitude: 5; 
Pala eubank ree et. secre 76, 000 $946 29, 000 $390 9, 300 $1, 088 
WiesterneBanmle 8-56 Fcc cse 101, 000 1, 528 28, 000 374 307, 800 24, 699 
Giveresnpamkee ys — > Sart 2S: 21, 000 03 8] ee ee ne a DE ee 207, 000 17, 200 
SCC EUD EaSEU ete aig tp Sas al icin aaiaioe [pees oe ore Lure mice sini 20, 000 2,000 
(Gare aya (51 S45 0a eS a er ee a Pern Seca ei PRI 7 pining) bore rake eS | tee nN oa 368, 000 28, 370 
tia Ney Louie Lani Ge ssa ce See pers Sere | 5s SEE Ee ae 393, 000 27,500 
Cape SHOLGn o> <==255 42 2e2s es -2s5e 57, 500 938 38, 000 548 31,700 2, 640 

Wotales ses. Soot eee oes 255, 500 3, 697 95, 000 1,312 | 1,336,800 103, 497 

West of 66° W. longitude: 
Browns Bank 67,7 1,189 26,500 355 11, 350 1,109 
Georges Bank 216, 000 2,563 69, 200 1,124 32, 800 3, 831 
Gases Bankes see ie se tees 546, 100 8, 829 65, 500 807 3, 600 512 
Glarkpank:. 282712 soe Se. 28. | 99, 000 1, 435 18, 000 175 2,900 447 
Fippenies Bank.-..-..--.--.-...- | 94, 000 1, 600 2,000 20 400 60 
MuddleyBantky=: .: 2-22 feces. cctee: 540, 400 6, 757 107, 200 1 bar al ee eee ee Le 
Jenreysedrec....6 26.2 eee 721, 400 12, 082 367, 900 4, 202 2, 600 374 
DOuta Ohannel 2.2. -555-s-e=6-5-2 2, 430, 300 39, 218 390, 200 5, 509 23, 100 3,110 
Nantucket Shoals:. = 22.2 2.2.2--52 7, 000 120 97, 300 1, 306 3, 000 390 
Off Highland Light .............. 107, 000 1, 408 49.100 547 200 20 
Om@hatham 2-5 4522 See Sec sens 195, 800 3, 037 134, 800 2,582 300 36 
SHOLEY PENEIal pc ccs tee cc asec 2,177, 650 35, 392 811, 100 10, 301 4, 666 583 

Micra seer ee PEE Oe 7,202,350 | 113,630 | 2,098,800 | 28,370 84, 916 10, 472 

Grandstopmlios pases eee 7, 457,850 | 117,327 | 2, 193, 800 | 29, 682 | 1,421,716 | 113,969 

Mackerel, fresh. | Mackerel, salted. | Other fish, fresh. | Other fish, salted. 

Fishing-grounds. | aT a ee 
| Lbs. Value. Lbs. Value. Lbs. Value. Lbs. Value. 

East of 66° W. longitude: 
raNewtenndland ss 25.2. 2225. NE. Soe ll. nt ees ee 410,000 |$12,300 | 1,468,200 | $23,005 

West of 66° W. longitude: 
Georges Bank......-.-. 208, 250 |$11, 127, 200 | $7, 407 BBY /S1 0)" MSS 7 boil Eee AS Saeed eee 
Middle Bank .......... 64, 450 PARSON Doaae sacs a see 1, 400 TAD Son eas Naso acecc 
AN SUURSS FEN ETDS se Se Et (ee ee eae tn) eee ee eee 4, 400 US Been Ses 4 eee 
South Channel......... 16,250 | 1,300 1, 000 40 8, 700 Zio BRS ae sa Seo eee 
Nantucket Shoals. ..... 7H Uhl Bee Seee coe Base 4,000 AGO Ee Sota ele acaa= 
Shore, general......... | 1,501,405 | 69,968 | 504,620 | 19,741 509, 790 | 23,431 20, 000 325 

Totalose sc. s- et 282 1, 792,355 | 87,073 | 632,820 | 27,188 | 865,290 | 58, 835 20, 000 325 

Grand total ........ Pa. 792, 355 | 87,073 | 632,820 | 27,188 | 1,275,290 | 71,135 | 1,488,200 | 23,330 
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Fishing products landed at Boston, Mass., in 1901—Continued. 

Fishing-grounds. 

East of 66° W. longitude: 
La Have Bank 
Western Bank 
Quereau Bank 
Green Bank 
Grand Bank 
Off Newfoundland 
Cape Shore 

West of 66° W. longitude: 
Browns Bank 
Georges Bank 
Cashes Bank 
Clark Bank 
Fippenies Bank 
Middle Bank 

Nantucket Shoals.........--- 
Off Highland Light 
Off Chatham 
Shore, general 

Lbs 

1, 684, 600 G80 080) Betn.ns coose| Meee eee 
1, 372, 800 032805) ts so. ee all ee NOE 

494, 000 PS (at ee beac a 7 EE 
20, 000 2, 000 

377, 000 28, 565 
808, 000 39,900 | 1,474, 200 

1, 554, 700 41,174 10, 000 300 

224,723 | 1,484,200 | 23,425 6,311, 100 

Total, salted. 

Lbs. Value. 

2, 391, 750 
7, 922, 350 
1, 630, 600 

406, 900 
200, 400 

2,935, 250 
2) 763, 100 ‘ 

14, 525, 150 338,517 1, 000 40 
1, 943, 800 ET 5 Tal Pe A a a 

873, 200 50°30 [a meee ereecans || ap eae ee 
1, 506, 200 7 NOLON | ieee Oe ns (Nee yer 

14,145, 311 404, 222 524,620 | 20, 066 

50,544,011 | 1,295, 739 652,820 | 27,513 

56,855,111 | 1,520,462 | 2,137,020 | 50,938 

Grand total. 

Lbs. Value. 

1, 684, 600 $39, 030 
1,372, 800 50, 289 

494, 000 23,765 
20, 000 2,000 

377, 000 28) 565 
2, 282, 200 63, 025 
1,564, 700 41,474 

7,795, 300 | 248, 148 

2,391, 750 54, 982 
226, 983 
34, 512 
9) 152 
4, 860 

56, 638 
68,783 

14,526, 150 338, 557 
1, 943, 800 44, 864 

873, 200 22) 391 
1, 506, 200 37, 242 

14, 669, 931 424, 288 

51,196,831 | 1, 323, 252 

58, 992, 181 | 1,571, 400 

Statement, by months, of quantities and values of certain fishery products landed at Boston 
and Gloucester, Mass., by American fishing vessels during the year 1901. 

No. Cod, fresh. Cod, salted. Cusk, fresh. Cusk, salted. 

Months. of SSS = === 
trips. Lbs. Value. Lbs. Value. Lbs. |Value.} Lbs. | Value. 

VANUALY  aeseeeace se | 237 GSB SOON G28 ob 1D | a etereteyeciscte ren ae aaeiee 99) 000 $1; 654 4-2). o.cc) eee 
MeD@LuUary ise eces~<----- 283 917,100 | 37,396 6, 000 $120 64,200) | 1, 221 | so .eepelecceeee 
IMBrChiscccsceece oacee 34075 | 1788, 8004952701 Bese scecee lesen eee 57, 700° || 1,144 | 2. scccleaccene 
PAP cosets eres 308) |e 007s 200) 84 AlG0 | Beem ete seeee eee 44, 500 766 | skeet ea eeee 
MAY cise cisccasicisis ccs DRS Dol OO RSL ion lle ale oe a aletstarall steteteisieie state 195;000:| 2,/789) | o2- eee eeceee 
POM Cee ace cece aescise aie 206 | 1,632,400 | 39, 937 10, 000 8007|| 183)\000))/ 1,920) |e wteces| see 
MUNG) ee acasoss se nese 246 | W257600" | S2e7a4 ee oe oo neeaclaeemee eam 24, 000 $60: |:.-8. teal eee 
AUISUS Uae seine nine 74s de b04. 400M |) AAT a8 | ie cremate se ciate ete 109;:300'||' 1, S52 iisosersee| Gee 
September...-..-.-..-- 2651)! 1,608; 000-46) 252.152 a aee easel emer ie 28, 900 446) || <ascaecleaseoes 
October. .c.5.%<s<2 = 8576 6401 OO MITAO) 4970 le cctciseetse el ccs ao ro 132,000: | 1,925 |S-<cee cele eee 
November. c<o------- S138) 71, 88751000) |pooelOs |aaaaeemmece cee acme a 87,'700'| 1. SU3ce eee es are 
December ......------ O84. | 1646) 150!|| 47,546) jos seseeees seen necte 124-500) | 2,187) |= ose eee 

Total landed at Bos- 
LOM) ceteensessaeee 16, 892, 450 |465, 494 16, 000 490) |1,090; 800! 17; B47) | once |loeeeee 

AG Che ges Sears 443,971 | 11, 622 622, 465 21, 731 29, 475 872. lasietacac | aerate 
February <22-ss-2----- 349, 449 | 12,025 55, 480 2,026 12, 460 286 |< coer coe eee 
March. eto sccsseceee 2,332, 102 | 50, 053 233, 539 8,019 3, 680 OD sce tees 6 |p eee 
7.1) 0) Ree eee 1,698,776 | 33, 739 279, 300 9, 621 17, 740 294. Vises cicccmal eee 
MBI a Selo cite one seme 1,819, 231 | 38, 687 915, 342 34, 231 298, 269 | 4,593 | 18, 980 $495 
WUMNCveccocecccessccane 2,250, 147 | 41,462 | 2,368, 714 80, 594 355.730) || (6; 402) lea ee sl aoe 
UL espe cence rene 2,367,707 | 43,011 | 5,792,307 182, 311 150, 610 | 2,255 | 23,000 569 
AMIPUBSh cancers cic mses 2,075, 340 | 38,957 | 4,759,911 | 165,112 8, 000 260 | 5,000 138 
September 1, 803, 920 | 33, 637 | 8,899,928 | 129, 423 5, 000 BB Wie cocci lleceteaes 
October.... 1,903, 656 | 84,288 | 4,019,358 | 125, 458 9, 364 141 | 5,000 175 
November 908, 005 | 18,306 | 5,715,343 | 178,217 44,010 660: |=2- .22. 5) Sees 
December 1,127,770 | 24,417 | 1,041,114 37, 231 4, 280 64... ..s.cacl eee 

Total landed at 
Gloucester........ 3,561 |19, 080, 074 |380, 154 |29, 702,801 | 973,974 | 938,618 [14,422 | 51,980 | 1,377 

Grand total......... 6, 964 85, 972, 524 |845, 648 |29,718, 801 | 974, 394 (2, 028, 918 |31, 969 51,980 | 1,377 

Landed at Boston in 
TOOOR ERA Re tee cee otoe 3,731 17,717,650 (3897, 415 131, 000 #800!) 916,800'|18; 2627 |evewecea teas 

Landed at Gloucester 
in 100 ees. 558 Se. 3, 782 |16, 333, 742 |298, 248 821 | ‘722 2, 348 29, 837, ,366 [1,101,100 |12, 584 |131, 000 
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‘Statement, by months, of quantities and values of certain fishery products landed at Boston 
and Gloucester, Mass., by American fishing vessels during the year 1901—Continued. 

Haddock, fresh. | Haddock, salted. Hake, fresh. Hake, salted. 

Months. = SSS 
Lbs. Value. | Lbs. Value. Lbs. Value.| Lbs. |Value. 

DAMME =n saaacnes os oe oees see 1640900) | $415 315) |. == 2 cose ce -~ = 409, 800 
HEDIUAnYE ears e eee e-em sect PAPAS | fe P1 3139 A eeoaaue) Aeoocapee 326, 300 
INICIO Wie, (ad Se acon ees Rares B¥Sb2 4600) |e SL 424s |S terccmealicce sees 190, 500 
April” = sasseeeeeerecesescese 3s Le 4lh QOOW D2 ODS Ease 7: al Sealers on 60, 000 
TWEEN Set hae can ee mea OE BEE Bie | Uae eee tae 400, 900 
DUN Gs ae SES a note cto anes M45 75.800!) 1815880) |i a. seis soe] e-e- ae: 341, 750 
lire mentor cen ct wea, ae MHSBSROOOT | VS29046 ena tsa ee nase cork. 277, 100 
PAN SUIS Di crear wins ls w os sada = 16831000) esi 20suleseere-ccle aeeeeee 390, 300 
SCpLEMpDet eas eee eee sone DAD TOOU! 108.650) | Goats tees see see ne 815, 700 
October tease co as Aes DESO TSQOO etb9) 166ulaea ace sal eeies ere 1, 826, 600 
INowemper sae ccin ochacleee ncn: HFIGGOSADOE Bas Oiit |e cats sccllanieeiciniec 1, 646, 400 
MecemMpPER: Saaese co Saks = Sele= LAB NBOOM eB ASE Re cys Siarel|[oloe eye eice 772, 500 

Total landed at Boston.....- PAS ol eDOk | MOLE i2op alesis iset eel ae esieet 7, 457, 850 

UENO A iorse coca ceReD OnE aeCrae ATEAGIO TH OMLON |Eseacees | ass seee 46, 360 
INEDEUATY) sesereees. 5 Seccce es GROWS ON 6.79) (Peete en all eee sane 16,515 
Maine hive: Satya oe eeioed a8 1, 219, 310 530 
IAG Trill See ena 3 Ree Sa 447,590 49,780 
MN gen reek eee etc Soe sno 239, 715 463, 413 
UUM Cee eee are eters anes 233, 890 1, 018, 834 
Sullive Sesser ckis nace. soe ss 180, 161 1, 033, 655 
FAI PUBL er cece nise Sots cote ease | eidiesmeimars ate 16, 930 
peptemberes<.2---.-2s.ic = 27, 280 216, 480 
OGtODEr Ae a s-eee = seneeeee 211, 065 279, 220 
INOViEMbeI as. sso = Sess Se Bi 449, 840 
December ss=-22- = 3 242 5-5- a0 71, 540 

Total landed at Gloucester.| 4,198, 891 71,089 | 45,970 827 | 3,663,097 | 40,119 /148,480 | 2,270 

GTA tO th ease = otc 28, 930, 241 | 689,324 | 45,970 827 i11, 120, 947 |157, 446 |148,480 | 2,270 

Landed at Boston in 1900 -..-.|28, 235, 850 | 589,105 |.........]........ COUT MOON ROS HIS Oin rae e es (leet ere 
Landed at Gloucester in 1900.| 4, 806, 652 71, 452 6, 000 75 | 4,528,456 | 41,880 | 78,000 | 1,068 

Pollock, fresh. | Pollock, salted.| Halibut, fresh. | Halibut, salted. 
Months. 

Lbs. Value.| Lbs. | Value. Lbs. Value. Lbs. Value. 

SONU ease - coset emccoss- ose S65 000! | (SIedS9) bas jaaen| a ace ose P29A 0007 SLI S40H ee eae os oleeeee == 
MOD IM a Vas te ce 5. ocigee ak oP LOON i QNOSEs | eam ce arn eo Scie SB e500) Os 09n | cease bane eee eteee 
IWamnGh esas sere ces soc ooo ae 42,100 1 OAM eos 3e ac icelnace ose 74, 500 DO) ae eeeese eee 
MAD Till tee to sectacet een kmaitoae ee 9, 500 Poas) scree) eee 112, 700 ae e\t a) eee eicicee 
IEE 2 Se Ee ea eee 45, 800 BY A oats peel Geese PARSE I0 0) S83 ay fal ers cesesetes [a eee 
ARES EV Se 2 GE ee eae a TTS SSO0) mel O44n| ae Seer ale see 25900) | nO 4430) | eee nce eee 
OU Arise ae See ce esos 119, 400 152: 3738 Roaee ae alee ree IGSS4008 | IGSS80i tee se neers lisssocee 
SATIS hemes cece aoe tees cies = TROD) MOG SCV All joeece easel ee eter TIZUROAD On Mes 8 3) Us esl (eee 
HeEptempPer ssaic2ce~-n-ccosee 29652008 mead 1 Oh mesa erarc| ase ee SHR Oa a em Ae ee = eee 
Octobert j22 22 eesiscsces eae ee SLOV200N | 4,48) lee cee Sosa eee. AO WOON MAMA GW aee Acee=|nns occ 
INGOVEMDeR <2) oe corso scacewe S2ONbOON ies: 420) faa ceeeccl soccer AON200))|| 135804) | sece = cm antes alae 
MeGemberss eso ot ss cect ATG 000s a7, (9553 | Seats acl eee GOs400P IO MEL 7. Ese see a eee 

Total landed at Boston ....| 2,193,800 | 29,682 |.........|....... Ie PAUS Alay PLS te Lot) Wee eae see 

A;CRaTGCTAVE 4 ote meee ye ieee see 73, 8380 Ba lligere separa coe Sere SLOwiOO! Lost, OLGH | nana seem erete 
Hebmiainyie: soe kcmad ce. siete 11, 502 OAT Pee eee atiline ds se 28h 5 OSU eotO99) sees eeen Sere ae 
Mian @ Diener meen nisd-anchyacee ane 28, 150 DQG Se cesetsern a seteee BLO MUTA Qos 90d) | sec ae cesar see ee c.c 
PATO leer testee Sees aaa eee 30, 680 SAE erates reill-ele oe 557, 395 | 31, 948 4, 350 $218 
Maye ee fe thoes Soe 2522 5 99, 074 8388 6, 000 $90 572,705 | 35, 927 5, 640 282 
UMC Se sass sasceccc Tela 105, 867 585 | 19,000 239 PAA OU TS 451 ee ses ames 
RVers cota e Rene sae haere 78, 959 478 16, 000 201 189, 813 | 16,010 3, 000 150 
PAI OU Siete =i </atetaissicicieaas rele siee 6,410 54 | 36,742 467 820,105 | 27,796 14,770 887 
PEDLEMPEr =e sScccne 52 sean 164;.900))|) 01; S14: | cceeccce|-osc5e 2 203,586 } 18,830 | 392,330 | 35,476 
WETODERE 2.252 esse Sl 55 a se55 220075320) (16040) See. Sess =| 55.5es 157,238 | 16, 281 2,500 | 4,038 
ING Wem bers: fe 20 Sk re eee | 2, 0245'620) 916; 807) |ose. eal 5525 < DROOL, | Moo ook || ae sa ea—te el saees slaie 
MECem bene yenne st ee ose scan. 149, 882 1,241 | 20,000 250 A056 os Ory |lbe as eee (seek mee 

Total landed at Gloucester.| 5,151,140 | 88,614 | 97,742 | 1,247 | 3,643, 455 [286, 033 | 462,590 | 41,051 

Gramditotaln sc .saccs< 7,344,940 | 68,296 | 97,742 | 1,247 | 5,065,171 |400, 002 462, 590 41, 051 

Landed at Boston in LOO Orr fel eliza, 00M Nis wOOn| Netemecaal eee 1,588, 150 |104,788 | 180,000 | 9,900 
Landed at Gloucester in 1900.) 4,104,324 | 28,957 | 41,070 514 | 5, 686, 505 |371, 616 |1, 389, 335 | 78,599 



150 REPORT OF COMMISSIONER OF FISH AND FISHERIES. 

Statement, by months, of quantities and values of certain fishery products landed at Boston 
and Gloucester, Mass., by American fishing vessels during the year 1901—Continued. 

Mackerel, fresh. Mackerel, salted. | Other fish, fresh.a Other fish, salted.a 

Months. = 
Lbs. Value. Lbs. Value. Lbs. Value. Lbs. Value. 

Tbh Gi ea) Seen 56] SSebbceEreod Bcesssoctcl hcoor.onand SEcrptce 140, 000 | $3, 850 240,000 | $3,250 
INE SAT CIA Se epee Sones Ade ncaamcrad Soenoaso/Aos55pobLot cd |ecesecsr 190,000 | 4, 850 232, 200 5, 205 
INT (el 9h 5 ERY (Ge OE a lee ee Sie, 2 RS Sees a Alma 80::000)|' 3,600) |..2- 22. cools eee 
WUD pr as ee ee 61,530 | $1,904 1, 600 BOS: OES i etcears | eievara wore ereters atapete. orem la eae ae 
WUC Ares Ck c oh Seiwasnic 456, 198 12, 939 831, 000) P2688 phe = 25 Soca rete aoretell e-cheve ecmereote e | oenete ete 
UU eeerrs ok aacacccncees 446, 850 23, 539 164, 420 6,115 228,400 | 28,979 i= <= ccaan nc) commenters 
AUIS US eis cam alone - "mela 295, 877 18, 143 112,200 | 6,732 2625100). 23),088 ii. ccccseeeenieasamene 
September ....-.--....- 188, 200 13, 480 23, 600 1, 689 BOK 2008) 63616: |icn 2 scceee lone 
October s2caces scece SHS TOO 7 LS (eee aie or etecaictelllereteteraitot= 137,440! |, 2,248). oc cme cose cl acento 
INNOVeM Der? 2c <<< create | Sere etiecreerste | tere re rs ce ererats aoe errors 166,600 | 2,711 20, 000 325 
MECEMDER oc ec hee ce ee eee eee | Reece eee 20, 550 248 | 996,000 | 14,550 

Total landed at 
iBGston eee 1,792,355 | $7,078 | 682,820 | 27,188 | 1,275,290 | 71,135 | 1,488,200 | 23,330 

TOMUELG Sq = <.-6c ase, isso = ol ape teiciwieve |e ratatatater oratai| Slat aterataajetotala | Meatageratarara 441,000 | 14,880 | 1,151,400 | 17,769 
Me@DrUaLy: ss ssc wos sec |e ce cece 25 | eine ste | terrae ieee laietateratatat 306, 000 | 11, 050 171, 000 2,779 
March) 2ii<< e500 8 ooct ol scececnwc ame | Speen |G emerson laeeanioss 235, 800 | 18, 100 50, 000 1, 000 
ATU Seed ccc weete res | tole ee Siete ates | Stor aeelerersterel| cheiaerteretehe ronal clatetoretarcre 108, 000 8,900 |. co2222=-c] on ooaeete 
Mag iste eee 3, 600 150 83, 000 BEQTS ice = we cst | soni cee.el| note ac eeeme Geeeeiees 
ONTO). careless ho cicimcteraiare 277,470 SAGOIS 54479 OO0NMS2SO20) || Neecto gate l= | eareieros oe [em en eee leet 
JUS a shack Soe 220, 320 8, 222 | 3,521, 400 |150, 157 38, 5380 388 44,720 893 
AUPUSt.\ 2222520055205 200, 690 9,410 | 2,351,000 |141, 643 28, 454 plac? gl Reese sa coosecoc 
September -..---------- 119, 480 6,369 | 1,108,000 | 77,378 59, 928 1,397) <.cnn<naecs|amereeae 
OctoOberss=--ace. ccnnee 168, 930 7, 722 679, 600 | 48,671 339, 550 5, 130 759, 400 9, 288 
INOVEMIDER S28 ean setce cl eros oe ateiaiocte =| leteratrecrarers 158, 600 8, 723 178, 200 1,822 | 3,240,200 | 49,519 
Mecemperscscessmccecc|seheseccccise ee errr 218, 000 8,400 | 5,282,000! 81,873 

Total landed at 
Gloucester -.-. 990, 440 41, 474 |11, 380, 600 |557,365 | 1,918,462 | 61,414 |10, 698, 720 | 163,121 

Grand total ...-- 2,782,795 | 128,547 |12,018, 420 [584,553 | 3,198,752 |182,549 |12,186, 920 | 186, 451 

Landed at Boston in 
1900 eee eee 4, 019, 362 | 155,544 | 1,404,300 | 68, 662 | 3,079, 400 |123, 850 | 1,457,800 | 22,715 

Landed at Gloucester 
MICWO Essen csoedsoee 4, 869, 932 | 284,408 |14, 561,200 |769, 081 | 2,104,872 | 65,445 | 5,818,000 | 93,055 

Total fresh. Total salted. Grand total. 

Months. 
Lbs. Value. Lbs. Value. Lbs. Value. 

JAMUAINV He ere ee eas ce kiooee 3, 494, 500 $96, 372 240, 000 $3, 250 | 3,734, 500 $99, 622 
MEDALS s2o52 See ee at ae 4, 164, 600 140, 441 2388, 200 5, 325 4, 402, 800 145, 766 
Miarehi S35 osc ceoces cate cee 6, 036, 200 147, 31D Sa teoooe coats (Paso cseaemee 6, 036, 200 147, 375 
7.50) 0 ee ae eee arr 2, 975, 800 $6544: loon peeie nau |eceese sence 2,975, 800 96, 544 
Wye ots Sate anes wa sates sites 4, 000, 630 89, 688 1, 600 64 4, 002, 230 89, 752 
Ff bhatt Se er eee ne eee a 8 4, 270, 848 100, 607 341, 000 12,938 | 4,611,848 113, 545 
DULY saeco 5 ais ose Res emcee 4, 390, 650 136, 582 164, 420 6,115 4, 555, 070 142, 647 
AUSUSbis 5.0 waces camel areas osee 4, 576, 527 149, 487 112, 200 6, 732 4, 688, 727 156, 169 
Seiten bere sees en nes 5, 770, 550 146, 770 23, 600 1,639 | 5,794,150} 148,409 
OCtODer vases we eee ae 7,055, 706 160. D60H | woe cass See cowie 7,055, 706 160, 560 
November ncacneccscese nes eseee 5, 324, 500 121, 259 20, 000 825 5, 344, 500 121, 584 
December sc 22s. ssh eooee esses 4,794, 600 134, 877 996, 000 14,550 | 5,790, 600 149, 427 

Total landed at Boston....- 56, 855, 111 1, 520, 462 2, 137, 020 50, 988 | 58, 992,131 | 1,571, 400 

TAU ALY os pacer cs cad eee ae 1, 824, 987 72, 507 1, 773, 865 39, 500 3, 598, 852 112, 007 
MEDrUarY, Gass5. cc comme ne eee 1, 713, 666 67, 347 228, 040 4, 844 1, 941, 706 72,191 
MDT Chee ae coos ta oh tatoos Meee 4, 134, 744 102, 342 283, 539 9,019 4, 418, 283 111, 361 

i 2,909, 911 79, 462 283, 650 9, 839 3, 198, 561 89, 301 
8, 496, 007 88, 452 1, 070, 422 38, 894 4, 566, 429 127, 346 
4, 485, 988 88,805 | 5,892,554 213, 835 | 10,378,542 | 302, 640 

WU Ye eecerce aan. Sesctec neces 4, 224, 751 81, 036 9, 422, 627 334, 724 | 13, 647,378 415, 760 
SATIS VED eiie ciiets c acmeoe sete eee oe ae 2, 655, 929 77,977 | 7,189,113 308, 648 9, 845, 042 386, 625 
September 2255... boscces senses 2, 600, 524 63, 979 5, 400, 258 242, 277 8, 000, 782 306, 256 
Octobenesst an scees tS 5, 146, 343 85, 147 5, 510, 858 182,780 | 10, 657, 201 267, 927 
INOVeGMmDeR soos since see ee 4,377,101 70,030 | 9,190, 843 237,518 | 13,567,944 307, 548 
Decembere.sstsewadecccesamcas 2, 014, 226 56, 235 6, 343, 114 119, 354 8, 857, 340 175, 589 

Total landed at Gloucester.| 39,584, 177 933, 319 | 52,588, 883 1, 741, 232 | 92,178,060 | 2, 674, 551 

Grand total =s-e--.. nee 96, 439, 288 | 2,453, 781 | 54, 725, 903 1, 792,170 |151, 165,191 | 4, 245, 951 

Landed at Boston in 1900 ....-- 63, 647, 812 1,495,379 | 3,173, 100 103,127 | 66,820,912 | 1,598, 506 
Landed at Gloucester in 1900...| 43,535,583 |} 1,119,490 | 51,862,426 | 1,667,106 | 95,398,009 | 2,786,596 

a Includes herring from Newfoundland, 1, 
$161,514. 

718,800 pounds frozen, $63,630, and 10,029,600 pounds salted, 
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FISHERIES OF UTAH. 

The fisheries of Utah in 1900 employed 505 persons, most of whom 
fished in Utah Lake. The capital invested was $52,985; $33,400 of 
this amount is credited to Utah County. Seines and hand lines 
constituted the principal forms of apparatus in use. The products 
amounted to 1,081,863 pounds, valued at $47,458. By far the greater 

part of the catch was derived from Utah Lake, in Utah County. 
Weber, Rich, and Garfield counties are next in regard to the quantity 
of fish taken. The principal species taken were, carp, 355,885 pounds, 
valued at $4,494; trout, 145,798 pounds, $24,678; black bass, 104,800 

pounds, $11,105; suckers and mullet, 452,780 pounds, $4,833. 
Mr. E. A. Tulian reports that black bass, carp, trout, and bullheads 

have greatly increased in Utah County since 1895. The bass, carp, 
and bullheads were nearly all taken in Utah Lake and its tributaries. 
Bass weighing 7 to 8 pounds are sometimes taken, and are said to be 
of excellent quality. The bullheads introduced into the lake four or 
five years ago are increasing and find a ready sale at good prices. 
The black bass and carp are also introduced species. 

It appears that an important quantity of fish is taken and sold con- 
trary to law, so that the yield of fish from the waters of Utah is larger 
than the present figures show. 

Most persons engaged in fishing in these waters carry on the busi- 
ness in a desultory manner. Considerable quantities of fish are taken 
by farmers living in the vicinity of Utah Lake, many of them spearing 

carp in the winter time for their own use. 

Table showing, by counties, the number of persons employed in the fisheries of Utah in 1900. 

, Ce Fisher- | Shores- ; 
Counties. ment men, | Jotal. 

hE Stab SEO e CHO SOI ARIE etm SNE SE ot aE a 295 47 342 
(GORAGIG! Weak ae oo RRO e pee OSE US SCORE EEE oe Se Sen DOES a Sete aE nee er ne 24 | 25 
LPH GID = ceo aoe ek me esa sae Eh tei ek Pane Bs a ee on ete ee eee 4 | Beer. 4 
SCVLE Le eT ns enon er hie Sno NORE Ms es a Peek 85 tebe 20! ||bses2ese52 20 
Salltaltaiieemstree state eae een ene Me seen ee ote om sierinio cise siaisintaae aeadens 12 25 37 
(CRYO 5 Sbic cee S OR ACO DB EEO EE SERB BA ACRC ao OGD tne pease peels eee eerie 20 | Stideekoce 20 
WWGIOS? Sach 55 GOnb nO RUBE JOR SDSS eB CIID en Cn cHE Cts TOs Meer ce Etc 47 | 2 49 
WIGHUEEVN 235550 ABR ap eEioce co OCOUo EL Sade AAC CARON AbROBE Te RA Rened Goer ecocee Bil erates steers 3 
EST eee ae ea erste tere oon wiaayeeelaicinsinweis isle =e Se sees Sai esecvercisis © | ere eee 5 

TG) eve ere eee rca octet ae Sno se ete See name Seen cee 430 75 505 

Table showing, by counties, the apparatus and capital employed in the fisheries of Utah 
in 1900. 

Utah. | Garfield. Piute. Sevier. | Salt Lake. 

Designation. = Sa | 
No. | Value.| No. | Value.| No. | Val.| No. | Val. | No. | Value. 

Apparatus: | 
IBOBSPaeeie es tsisciclecjoa qanclce a s's 100 | $2,150 15 $10) [Sere ae he eoeesees SOM ape Oh | ace al eysreere aes 
leltHevol Wbe\S Basse Se BRO eee eee 70 350 15 115 15 | $75 | 100} 500 5 b25 
SE GSaa go er is BOorihe Oh | ak RO sere ce ese nee || 2 100 
OGD ted qu osbese Se ee ee eneEes 200 PAG emcee ae keceetal eee eeecdal Sacer rl iceman Conse |S aeerret 
Shore and accessory property..|...--- Dado: |e BYR 5546 lesecqo| hoon abso bocars 14, 700 
GCashvGalpitalien mons saa. 3: see ee D> GOO (Sa ae B50 sl saees [eceanellasecec||seecos|o2seae 1, 000 

Potal case sec ome. oe ae |------ | 30, 400" |'-..- = ga tS) ce ee | AGG \esnsec GoO) fase s- 15, 825 

{ | 
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Table showing apparatus and capital employed in the Utah fisheries in 1900—Continued. 

Cache. Weber. Morgan. Rich. Total. 
Designation. 

No. | Value.| No. | Value.| No. | Val. | No. | Val. | No. | Value. 

Apparatus: 
BORIS) 2--- ace shiaacisc aches canes|=-nccnlaeneeees 2 $50 |....-- $50 3| $55] 150} $2,480 
FARGRINGSS. cc Co aeseeeeccces sae 20 $100 31 155 BUS) Fae] Pee es 5 266 1,370 
NST ToS ARE Se EE A oe sali nee 8 P20 cosa ean = as 2 45 25 1,120 
GUNN ETS ec. 5 «os caine nese ees Las irae [rare leone mie er | erat 1 15 1 15 
NS) ieee Aap eRe pe Beeerced Peco! aSaeneae Keaaad Repco dol bscceg paGeee sy Beee ee ndigce 200 200 
Shore and accessory property..|......|....-..-|.-.-.. DOOM ce oo ecm ont eneen | see ace 43, 050 
Cashicapital 2 52c. gece op tee soe eee taseea ces eee SO0h|. 25-2 See seen semen eects 4, 750 

Potalse ..- nS oscjccncans eee |e sees 100"). 22522 1G2D 4-6 50} | Sacer no yal Pease 52, 985 

Table showing, by counties and apparatus, the yield of the fisheries of Utah for the year 1900. 

Utah. Garfield. Piute. Sevier. Salt Lake. 

Apparatus and species. 
Lbs. Value.| Lbs. |Value.| Lbs. |Value.| Lbs. | Value.| Lbs. |Value. 

Seines: 
1330070) 2140) a RSRIR SE CRSECo race] PoESe bor Sebsocod Sccaner IScScose Scos Sac adccesd) scasass 3,000 | $1,500 
Bullheads.........--- 10, 050 $608! eee ee eke ee ce wal ee aoe. S|. 5 SSeS eS bboeasee | eee 
Carpe eee ge Ao Re: Bl ees BeeSeoc So stese Peer ar RRA Se Sn lscemeec 4, 200 85 
AAI POW ULOU Gas ease ee a em im | em merase ate en a te , 800 900 
Suckers and mullet..| 387,880 | 3,879} 3,000] $150 }.......].......|......-|..--..- 5, 400 108 
WiRTTG-TENG Sono cece aaao esas eemeces 1,000 a1 i eee epee Pee meres erent er r| meyers | b= A 

10)? eee ee 592,615 | 6,916 | 4,000 250! |o- ss ssc | Sas Secale a sees psbeene 14,400 | 2,593 

Lines: a 7 
Black bass cceesses-e- C76 1h Bek! BVA eeeescses Sameced Beesecicl Meaticnc| posse aa baedaas 12,500 | 1,875 
Black-spotted trout..|.........-|...-.... 39,500 | 3,950 | 3,500 | $350 | 2,900 | $290 | 10,200.) 2,050 
TTOUU eee ete nee 40,098 |. GOL to. cece he fc co slash ce eee cant senoces|oeneccs seco ees aceeeee 
White-fisha .......... 4,100 410) forked nck] es coh Sse ee CA ok Sole SESS ss Se See eee 

Totalans.-. =.= 136,498 | 15,655 | 39,500 | 3,950 | 3,500 350 | 2,900 2Q0 22,700 | 3,925 

Spears: ass i 
Carp =.) See eee 150;000))} 1875.1 ic.cc..c|aa-2s-c}eceeeee a se~s0) a5 see secon sa eee =| eee 

Grand total ....-. 879,113 | 24,446 | 43,500 | 4,200 | 3,500 350 | 2,900 290 | 37,100 | 6,518 

Cache Weber. Morgan Rich. Total 

Apparatus and species. |> 
Lbs. |v alue.| Lbs. |Value.| Lbs. |Value.| Lbs. |Value Lbs. |Value 

| 

Seines: 
Brook trout. cccssews|esacteane ee Pisce Bisel Prec t 4 Ereecegens Meese (NR 2 3,000 | $1,500 
Bullheads: — =< 222s) ae | ae | ee eee ee ene lone ee |e cee [ome 10, 050 603 
Oarpis ooh ones oo aw aecec fee co een es eae BS OUON S100) |e ooo. ale ences | nese |_ eae 203,885 | 2,619 
GHUbS ee Se |e 1,500 CVS etl Pace poeiasl ISS eee ety at 1, 500 40 
RAMDOW CLOUb soc ek of ac oie eee | eles ae fre ee mera free oe reel re trae | eer 1, 800 900 
Suckers and mullet..}........|------- 4,500 LD Eo tal es eee eerste 50,500 | $558} 451,280 | 4,810 
Wibite fish ey ee ee a Sere eet see ath en ool a leer ee | arene 1, 000 100 

Potala eee ae ATS CVA ie Ds 00 eae | eae Se 50,500 | 658 | 672,515 | 10,572 

Gill nets: fs ae 
Suckers -..22.55<52<. [ws Aewa ieee clones caSe| sieseee lowe meacleneetcor 1,500 23 1,500 23 
Trott: 0c bobo see ee ee ae oe cee o os ee ee ee ee ee 100 8 100 8 

rh a ag ee eae ER at Pes © es 1,600} 31| 1,600 31 

Lines: | ee | 
BSCE PASS sk. a ok les ee eee eee ieee eee See eee Poaeetonse [eeocon 
Black-spotted trout..| 13,500 $8,375 | 27,400 5,480 | 3,800 
Trout oe eee ae | 
White-fish a 

de | 34,350 | 6,525 | 4, 800 
Spears | i 
COED sie nce eee [oanwete | acee eee ERE cacao! |: ocak eee eS eee 150,000 | 1,875 

Grand total ...... 13,500 | 3,375 910 | 52,100 589 |1,081, 863 | 417, 458 5 | 45,350 | 6,780 | 4, 800 
! 

aThe species called white-fish in this table is Coregonus williamsoni, commonly known in this 
region as mountain herring or Rocky Mountain white-fish. 
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CARP. 

The wholesale trade in carp in New York City.—During the progress 
of the canvass of the fisheries of New York City for the year 1901 Mr. 
Cobb made inquiries respecting the trade in German carp. The item 
of carp in the fish supply of the city is quite important, amounting to 
6,906,950 pounds, valued in New York at $197,451. While small quan- 
tities are received incidentally by most dealers, the handling of the 
greater part of the supply is done by a few firms only. 

Carp in the New York markets are mainly from the Illinois River 
and from Lake Erie, the balance coming generally from eastern points, 
notably East Bay, L. I., the Delaware River, Havre de Grace, Md., 

and Washington, D. C. Most of the carp are received from April to 
September, inclusive, the remainder arriving in the winter months. 
Hebrew retail dealers and peddlers dispose of the greater part on the 
East Side, some going to Philadelphia and to points in New England. 
As the Hudson River contains many carp, it is probable that New York 
will in time be supplied with cheap fish from that source. 

The following table shows the quantity and value of German carp 
handled in the wholesale markets of New York City during 1901: 

| Value to | Value to 
Seasons. Lbs. fishermen.| dealers. 

RUST Aer be Oy AMSAT Ped 7-025 ip \ayamya’a a: a'a)s/a's)=\G/=|a/a/x!s (ais) ajo'e'~ =iajs\=.=ia\a’a ic ciw'disieia\eieie’n == 354, 950 $10, 649 $17, 748 
Manel COMA T Nl ane eo etn cet, Ser cae. sean a skebiseceseser-esicds 589, 500 7,370 11, 790 
PANS Tem OM LATIO PL Dee tlen as mae =o eee eee cerelace eeetine eae nee neces ae 2, 040, 000 20, 040 34, 000 
JUNE MSLOMepielsste= 2. Soe Stee. 5. satel eee seks bul se cess 2e ees 1, 485, 000 29, 700 44, 550 
DED pluLOMUCCr tease cone e tee ae ec aosase ao ateeie sews cce cecklene 2,032. 500 51, 813 71,138 
MECH INTO) pal haere tn oS ccctersee taisate « @ bisicles aniciele res sisisiclieiaieae viele 405, 000 13, 163 18, 225 

TotalMoritine:y Cary pete eet 2 teas ae PEP anise scene co detekie 6, 906, 950 132, 735 197, 451 

The above values represent the selling price in New York. The 
value of this guantity of carp to the fishermen was $132,735, which 
does not include freight or express charges. 

The carp trade in general.—The carp industry of the Illinois River 
has been important for several years, the catch in 1901 amounting to 
5,780,200” pounds, valued at $173,406. The catch in Lake Erie in 
1900 was 4,598,090 pounds. The quantity marketed in the United 
States is, according to the latest statistics available, 17,160,873 pounds, 
valued at $407,633. As the figures for some sections of the country 
are over three years old, and as the consumption of carp is increasing, 
the quantity put on the market annually is probably over 20,000,000 
pounds. 

Where dealers have worked up regular markets for carp, and 
handled them in quantities large enough for profit at the low prices 
obtained, hopeful opinions will be heard; where these fish are received 
incidentally they can not be handled with profit, and opinions just the 
reverse will be expressed regarding their presence in the fish trade. 

a Report of the Illinois Fishermen’s Association for the year ending December 31, 1901. 
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HOOK-AND-LINE FISHING FOR PACIFIC SALMON. 

Mr. A. B. Alexander, of the steamer Albatross, has furnished some 

interesting notes relative to the taking of Pacific salmon with hook 
and line. 

Trolling for salmon in Monterey Bay has increased steadily each 
year since its beginning, and in 1901 there were taken by this method, 
approximately, 190,786 pounds of saimon, or about 10,000 fish in num- 
ber, most of which was placed in cold storage and shipped to various 
Eastern markets. About 100 boats were engaged in the fishing. 

Previous to 1893 few salmon were taken in Monterey Bay by any 
kind of apparatus. In that year trolling for them was found to be 
very successful and the discovery was quickly taken advantage of by 
anglers and commercial fishermen. It was not known that salmon 
could be taken with the hook in this bay in paying quantities, the 
reason being, doubtless, that the fish do not appear leaping at the sur- 
face, as is the custom when entering fresh water. Most of the fishing 
is done in the summer time, but a moderate number of fish can also 
be taken in Monterey Bay during the winter months. 

The fish appear in numbers about the first week in June, when the 
sardines are most numerous. The salmon are also found feeding on 
smelts and squid. The fish are taken in two ways, by trolling with 
the spoon with and without bait, and with the baited hook used ata 
considerable depth with a heavy sinker. Previous to the arrival of the 
sardines and other species on which the salmon feed the fishing is done 
mostly by trolling with the rod and spoon, but as soon as bait is to be 
had this method is abandoned for the sinker and hook. As a substi- 
tute for bait the baited spoon is sometimes used, but the baited hook 
is preferred by the commercial fishermen. 

Sportsmen who visit the bay from San Francisco and elsewhere use 
split bamboo rods ranging from 10 to 12 ounces. Both silk and linen 

lines are employed, varying in length from 150 to 200 yards. The 
spoons vary in size from Nos. 5 to 7. The average hook used in con- 
nection with the spoon corresponds in size to the No. 14 cod trawl 
hook, with a slightly longer shank. Some fishermen use the brazed 
treble hook, but it is not a favorite with sportsmen. All the fishing 
is carried on from skiffs and small rowboats. 

As the numerous commercial fishermen do not often use a spoon, 
many more salmon are taken with baited hooks. A common bamboo 

pole is used by the fishermen, with a cotton line of 32 thread, from 
80 to 100 feet in length. The hook is 5 inches long and shaped like a 
halibut hook, with a longer shank. In baiting the hook care is taken 
to have the shank entirely covered, leaving the barb and point bare. 

The sinker is quite heavy, being about 4 pounds in weight and fast- 
ened to the line 25 feet above the hook. When the salmon is hooked 
the pole is dropped and the line is hauled in hand over hand, great 
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care being taken that the fish does not break away. Frequently the 
fishing is done without the use of the rod. When the sinker is used 
the trolling is done at a depth of at least 20 feet. The usual sailing 

speed in trolling is 4 miles an hour, and the average size of the salmon 
taken is a little over 20 pounds, although 50-pounders are sometimes 
caught. The best fishing is usually to be had during the afternoon, 
and 25 fish are considered a good day’s catch for one hook. 

Monterey is the most southerly point where salmon are taken, either 
commercially or for sport. Very few salmon are taken with the hook 
in San Francisco Bay and the Sacramento River. In the Eel River 
there is good salmon trolling to be had in the fall. The fish are taken 
in tide water chiefly by professional fishermen, using from 20 to 30 
boats, but many anglers visit these waters for the sport fishing. It 
takes the angler an hour on an average to land one of the larger fish. 

Similar fishing is done by anglers ina number of the smaller coast 

rivers, such as the Russian and Nevarro, the Olema, and about the 

head of Tomales Bay. Steelhead salmon are frequently taken in these 
waters with artificial flies. 

The Indians of Neah Bay, Washington, do considerable trolling for 
silver salmon and have been known to take as many as 4,000 fish in a 
day. The principal fishing-grounds lie off the mouth of the bay and 
in the vicinity of Tatoosh rock off the coast and some 2 or 3 miles 
farther south. The catch is usually disposed of at Port Townsend. 
The Indians repair to the grounds early in the morning, remaining 
out all day and sometimes after dark if the weather permits. The 
spoons employed are larger than those used elsewhere on the coast. 
The lines are usually of 30 thread and about 150 feet long. Pieces of 
salmon and small herring are used for bait. In trolling the canoe is 
paddled, except in very light breezes, when the sail is set. 
‘Salmon trolling has long been practiced in Puget Souna, where 

sportsmen use the rod and reel. 
At Killisnoo, Alaska, the king salmon take the spoon readily, the 

fish coming in to feed on the herring which annually visit these waters 
in great numbers. Spoons and lines of the same pattern as those used 
at Neah Bay are employed by the Killisnoo Indians. The same bait is 
used and the fish taken are for their own consumption. 
When salmon will not readily take a spoon at the surface, a baited 

hook towed near the bottom frequently induces them to bite. 

There can be no doubt that there are many other places along the 
west coast where salmon could be taken by trolling. They have 
recently been taken from vessels 10 or 12 miles off the coast of Wash- 
ington, the bait being towed at 30 fathoms where the soundings were 
40 fathoms. It now seems probable that a thorough trial by deep 
trolling all along the west coast will show that the salmon are ‘‘on 
soundings” and not far from the coast during most of the time they 
spend at sea. 
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THE LOBSTER FISHERY. 

During the summer of 1901 a canvass was made of the entire lobster 
fishery of the Atlantic coast of the United States. The number of 
persons engaged this fishery was 4,348, including 4,059 fishermen and 
289 shoresmen. There were 191 vessels employed, aggregating 1,888 
tons, valued with their outfits at $216,674. The boats in use, with 
‘launches and steam vessels under 5 tons, numbered 3,960, and were 
valued at $261,918. There were 208,563 lobster pots employed, worth 

$224,111. Shore and accessory property was valued at $454,457, and 
the cash capital amounted to $510,900. The total investment in the 
fishery was $1,668,060; of this amount $960,529 is credited to Maine, 
$570,923 to Massachusetts, $54,516 to Rhode Island, $59,133 to Con- 

necticut, $14,589 to New York, $5,960 to New Hampshire, $2,320 to 
New Jersey, and $90 to Delaware. 

The total yield of the fishery was 15,767,741 pounds, with a first 
value of $1,390,579. The yield is credited to the States as follows: 
Maine, 12,346,450 pounds, worth $1,062,206; Massachusetts, 1,805,042 

pounds, $171,825; Rhode Island, 660,017 pounds, $58,026; Connecticut, 

550,450 pounds, $51,484; New York, 156,260 pounds, $21,294; New 

Hampshire, 205,122 pounds, $19,078; New Jersey, 40,800 pounds, 
$6,400; and Delaware, 3,600 pounds, $336. 

Table showing details of the lobster fishery of the United States in 1900. 

Persons employed. Vessels fishing. Vessels transporting. 

States and counties. . . Fisher- | Shores- Sil aure x 5 7 
eat neat No. |Tonnage.| Value. | No. |Tonnage.| Value. 

Maine: 
Washington 542 33 10 65 $3, 750 8 60 $6, 890 
Hancock......-. siatew 600 19 56 417 22, 235 5 94 6,465 
Waldoti2....-.- 6 | seb ccanc| one cS. Ste ooes satel ete cisiac|mmste ots Sacise emanate eee 
OM! sc cic s cw ates ciseteaeaaic 553 37 25 161 10, 510 3 31 22,560 
Linbovere) b hee eee tame seade 488 18 1 5 369 | 32525]5 cece see ec aeeeeeee 
PALAGANOC sa sease cee siee ne (C0o} BER BE SBAas| Oorood PBnacoonac Eebooaecnd cesses Sas5cncasee|locaccsces- 
Cumberland’ $22 2-2222-2--2 417 51 5 33 2, 103 37 601 106, 275 
MOUKG oe acicteniceine cae 176 Uf Btosted peasacancd) penceeet aa) H-eeoe bescecenns losones222- 

Sess eee ee pS ol ee 
Total A.-eeeseeceer eee. 2,870 165 97 681 38, 963 53 786 142,190 

New Hampshire: 
Rockingham), ees. see ess- ADM Sq LoS kl seistos! Paiste ss fetal] a emicets eaten ears | Ree eee | eee 

Massachusetts: | fia re 
WSS KR hee = sole nlelala Meleye ster sete ny (Ml Re ae 2 16 825. ccna clanar sence | Gee eee 
Sufolik2 6. sencae ce eee 34 NGO Reese soacae one lsaceoarter 1 25 1, 250 
Wortolke. 23) 2372 e-nsceeess QD: | ete. c,siure w eial|'s:a-c:2 c1ei|le Sis = Secotaiw |e ae ee a eae | Gar ea eet ee ne ee 
Ply mouths... ee ceecs- ees 1 Pee ees ee ao) Roe encase fciasccepaag erases amos onao lc 2sof0L SS 
Barnsts bles. c-ch ane cseceee 100 eae 1 5 800" |.ccd Sele cnecce sont ae rere 
Nantucket. :.52.220¢<ecee% V4 czchvon wra|sse evel abea senate e255 eee calle geen beeoee eee Sees 
DuKCSsse cn emaeeeeenaaee Gla eee 1 5 800) Se. ease nee cece soem anes 
Bristol os wee eke eee Boe a aS ae 3 17 2, LOOM seks ce os 35.2 5255s lace eres 

Total ecc sac eee 605 110 if; 43 4, 025 1 25 1, 250 

Rhode Island: 7 
Newport... 2-2. ..o5caseeee 
Washingtonee=. 222 -che oe 

Totalee cc: 5. ee 

Connecticut: 
MairAneld) 2... Sas 
New Haven 
Middlesex . ne 
NGWeLOUGONC. scene cence 

QU ores woos sacetee ns 
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Table showing details of the lobster fishery of the United States in 1900—Continued. 
ee oe es 

Persons employed. Vessels fishing. Vessels transporting. 

States and counties. . j 
Fisher- | Shores- | SEED ; Sere ae are No. |Tonnage.} Value. | No. |Tonnage.) Value. 

New York: 
Komesiaeanc ss eect enc cscce 2 ecoemens scl adoooaldosanes Sec Eeaasasecel anes] eee as Se See re 
Rich On Geese nance eee TE Soseeap Saal SAPaSo Se SOSOOE IE tee See eet eeu eel [Ein ie eee anaemia 
SUiolks Seer ee ce scose enews 1S Ee eS eee 2 18 SBIR 2ba leeeeee |p eee he caer jee Mces=\n0 
Westchester: -c<n=----t202- OR epee eater metqee Maret sae | semen eee liecet [lee ok ee {Rese aah ote 
INS) Old ee eS ae eee OA} ae SES 3 100 0) a ee pepo Goce Peacsecace 

Motale sesso se essen boo [Byes ee 5 118 WOLOm Pee pen. Pr eeeates fi |e Be Lys 

New Jersey: 
MOnM OUGHE. Scsciscqcmcicente PA Se st secte cy ho Ase Oe SIS | eee eee ae ana I are FA eg 

Delaware: 
USSR. atic cs cinc cave cisje.</s.0 Gy aastad sted tebe a fe ares ih |e cae etek eal | cos ef | ak 

Gramnditotal 2-2. -sss- - 4,059 289 137 1, 077 73, 234 f 54 811 $143, 440 

Boats.* Lobster pots. Shore Lobsters caught. 
; = ue and Gash Total 

States and counties. ' : accessory capital. invest- 
No. | Value No. | Value. property. ment. Lbs. Value. 

Maine: 
Washington ...__- 608 $36,431 | 29,740 |$29,740 | $18,310 |$21, 200 | $116,321 | 2,116,350] $148, 039 
HMancockrss-2- = 2 561 | 34,255 | 37,560 | 37,560 10,5380 | 23,500 134, 545 | 2, 865, 600 252, 153 
Wield oseos oats ane 6 90 125 125 60rd 275 5,175 517 
Gnep ese nee see 578 | 27,879 | 31,385 | 31,335 30,415 | 43, 200 165, 899 | 2, 937,175 260, 014 
Wimnicolniseens-.--- 603 | 34,483 | 30,280 | 30,280 39,740 | 32,000 132, 818 | 2,353, 450 213, 770 
Sagadahoc ....-..- 88 1, 265 3, 300 38, 300 SOON Ee eee 5, 455 268, 500 23,770 
Cumberland. ....-. 330 | 18,272 | 15,555 | 15, 605 95, 475 |142, 500 380, 230 | 1,211, 500 114, 262 VOR ee ae ce 183 | 9,010 | 7,720} 9,515 2,461 | 4,000 | 24,986 | 588,700 49, 681 

Total eeeee..53 2,957 161,635 |155,615 |157, 460 198, 881 |266, 400 960, 529 (12, 346, 450 | 1, 062, 206 

New Hampsbire: | 
Rockingham ..... 44 1, 520 2,501 38,515 925) aee ree 5, 960 205, 122 19, 078 

Massachusetts: 
SS Gui ae ce spissa cise 137 6, 690 6, 953 7,141 ZOOM ome 16, 996 465, 551 47,721 

Shin cee osodsegee 31 1,175 2, 3885 2, 385 239,625 240, 000 480, 485 163, 186 17, 250 
Norfolkeee e222 5. 24 1, 665 2, 250 2, 250 SHO) tae ere 4, 290 85, 454. 9, 200 
Rivmoutheeetasc< 155 | 14,220 | 9,127 | 11,904 SHO Hn Reeeecee 29,1389 765, 291 68, 553 
Barnstable ......- 94 | 9,470 3, 488 3,488 Da rts Une a Saeas 16, 038 110, 375 11, 987 
Nantucket ....... 15 1, 365 672 672 LOOM seessee 2, 137 16, 083 1, 930 
ID eee 90} 9,165 2,388 2, 388 G2on Ree ae 12, 978 129, 990 18, 174 Bristolessssteneoss 25 | 5,140] 1,390]! 1,390 250 Meee 8, 910 69, 162 7,010 

Mota ees. 571 | 48,890 | 28, 653 | 31,618 245,140 |240,000 | 570,928 | 1,805, 042 171, 825 

Rhode Island: 
New portss.----5-= 153 | 21,582 | 9,175 | 11,330 9, 350 4,500 50, 170 575, 492 50, 850 
Washington ...... 38 2,137 1,470 1,784 AD ameters ae 4, 346 84, 525 7,176 

Rotalese eee 191 | 23,719 | 10,645 | 13,114 9,775 | 4,500 54,516 |. 660,017 58, 026 

Connecticut: 
Haniel d ees: = 4-2 16 1, 025 459 676 PAG) Ener ce | 2,745 | 13, 850 2,001 
New Haven ...... 39 | 2,045 | 1,240} 1,921 BORA aeeees- 4, 667 46, 250 5, 938 
Middlesex........ 30 1,810 669 1,180 Diese eee 3, 125 25, 150 2,746 
New London..... 65 | 17,675 | 4,594 | 9,027 oh toll U Seem 48, 596 465, 700 40, 799 

SUG) i Sa ope 150 | 22,555 6,962 | 12, 804. ANDO Eee oe, od 59,133 | 550, 450 51, 484 

New York: i 
GIN Sie sesh doce cet 10 700 1,020 1, 595 24, 530 3, 120 
Richmond!2: 2.22) Ze 610 850 1,370 19, 170 2,300 
SuUtollkeeass. pees 11 900 725 3, 866 29, 860 3, 084 
Westchester ...... 4 375 51 623 6, 300 1, 260 
ING Wie VODKe eres eee ueee. aoe 810 7, 135 76, 400 11, 460 

Motaleep See 82] 2,585 | 3,456] 4,204 ilzfs) | es eee 14,589 | 156, 260 21, 224 
New Jersey: 
Monmouth ....... 12 990 665 Ba O pl mete eae taller 2,320 40, 800 6, 400 

Delaware: 
SUSSG xe ee Se 22 3 24 66 G60 [Beas os | bess bene 90 3, 600 336 

Grand total... 3,960 |261, 918 /208, 563 |224, 111 454, 457 (510,900 |1, 668, 060 '15, 767, 741 | 1,390,579 

* Includes sailboats, ele~_.:e and naphtha launches, and steamboats under 5 tons. 
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YIELD AND VALUE OF LOBSTERS IN VARIOUS YEARS. 

The following table showing the yield and value of the lobster fish- 
ery in former years is compiled from the reports of the U. S. Fish 
Yommission, and shows the yield and value of lobsters in each of the 
lobster-producing States on the Atlantic coast in all years for which 
the fishery has been investigated from 1880 to 1898. No lobsters were 
reported for Delaware in 1880, but, with this exception, the omission 
of statistics for any of the States in any of the years enumerated is due 
to the fishery not being canvassed. The total yield of lobsters for all 
the States in 1880 was 20,128,033 pounds, value $483,891; in 1887, 
28,882,180 pounds, value $799,717; in 1888, 28,108,970 pounds, value 
$836,617, and in 1889, 30,771,573 pounds, value $861,297. Complete 
totals can not be shown for other years because the fishery was not 
investigated in all the States. The total yield in 1892, omitting New 
York, was 23,559,432 pounds, value $1,046,647; and in 1898, omitting 

Delaware, it was 15,118,062 pounds, value $1,318,299. 

Yield and value of the lobster fishery in former years. 

Maine. New Hampshire. Massachusetts. Rhode Island. 

Years. ae : = — a a |e See 7 

Lbs. Value. Lbs. Value. Lbs. Value. Lbs. Value. 

| 

ASSO ois si5ccideriae 14, 234, 182 $268, 739 | 250, 000 $7, 500 4,315,416 | $158,229 | 423, 250 $15, 871 
NSS Tie aoe ose sere 22, 916, 642 512, 044 142, 824 6, 268 3, 511, 075 156, 204 570, 039 27, 128 
888i scosscces 21, 694, 731 515, 880 136, 850 6, 256 3, 743, 475 172, 936 588, 500 28, 047 
1889) opend J craters 25, 001, 351 574, 165 137, 175 6,415 3, 353, 787 148, 492 456, 000 21, 665 
O92) o. ceass anes 17, 642, 677 663, 0438 196, 350 11, 700 8, 182, 270 205, 688 774, 100 53, 762 
USOT Ose oases ae 10, 300, 880 683, 082 90, 300 5, 493 2, 089, 502 15753380) |=..2.c ee oS oer eeees 
US98 52s -2 55-2 11, 183, 294 992, 855 108, 515 9,372 1, 693, 741 147,702 | 578, 066 43, 290 
S00 Se aes estar 12, 346, 450 | 1, 062,206 | 205,122 19, 078 1, 805, 042 171,825 | 660,017 58, 026 

Connecticut. New York. New Jersey. Delaware. 
Years. = SSS == = 

Lbs. Value. Lbs. Value. Lbs. Value. Lbs. Value. 

MBS0) sec aca= oe | 618, 3885 | $23, 002 135, 000 $5, 062 156, 800 $0,488) |< <.0:5,0.05.0 5-0 fester 
PES Tisrlsos oer. se | 1,487,020 §2, 594 114, 000 6, 850 101, 580 alg) 39, 000 $910 
ISS3S) cena wcureo as | 1,477,226 85, 723 248, 000 13, 900 181, 688 12, 965 39, 000 910 
TSAO A oa Sees ce 1, 501, 290 83, 099 124, 023 12,780 188, 347 14, 301 9, 600 480 
US90) see hecal Cp seo eet eee Shee 150, 400 14, 754 185, 321 13, 683 7, 200 360 
USO ese seas a allWosoecee ees asecemeces 165, 093 15, 655 165, 664 12, 4638 8, 200 410 
NS G2 See es sek | 1,614,530 LOD. S08) lc. Sa thc occ cer |e eeee 148, 905 10, 861 5, 600 285 
L897 @. 225.5. brava) morstheye aim Beene | ence reratetete 130, 610 10, 9138 79, 230 6,197 |... secnnese|eonooeeene 
ABOU oes coics ca ead Soateraaafe aloe, dais cere 381, 020 31, 458 99, 2380 8,573 5, 095 459 
WS98 LAs accace 1, 098, 192 83, 748 332,378 30, 285 123, 876 11097) |'-.2...2-ceec eeeeeeeere 

TODD Rae ae cee 550, 450 51, 484 156, 260 21, 224 40, 800 6, 400 3, 600 336 

a Fiscal year 

NOTES ON THE LONDON FUR-SEAL TRADE. 

While en route to The Hague, where he was detailed in connection 
with the arbitration of whaling and sealing claims against Russia, Mr. 
Townsend made inquiries in London respecting the trade in fur-seal 
skins, which has long been centered there. 

The prices of fur-seal skins have been subject to considerable fluc- 
tuation for several years, owing to the effect of pelagic sealing in 
Bering Sea and the North Pacific Ocean on the sealing industries of 
the Pribilof and Commander islands. Frequently the majority of the 
seal skins on the market has consisted of the low-grade skins yielded 
by the pelagic fisheries. 
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The following table, showing the numbers and values of salted fur- 
seal skins from all sources placed on the London market during the 
period from 1871 to 1901, was procured from Messrs. C. M. Lampson 

& Co., of London. It is interesting chiefly on account of comparisons 
presented between the prices of the miscellaneous skins resulting from 
the wasteful pelagic sealing, and those of seals taken under the best 
conditions. The classification of the skins is that customarily used in 
the fur trade. The numbers indicate the catch of salted skins received 
from each source, not the yearly sales, as in some cases catches are not 
all sold during the years in which they were taken. 

Alaska. Copper. Northwest coast. Lobos. 

Yearly catch. Average Average Average | Average 
Skins. price Skins. price Skins. price Skins. price 

realized. realized. realized. | realized. 
4 | i) Aare 

US Tes eteeeicis teal 104, 899 SION 261 ses. Se cee el Sees oe alba sn CARE cet sass eisciemste lKertcete ct « 
US72eh eo. ses esas 96, 283 ONT Bee seta eal te crease 1, 728 (Caen ee ae eee eee 
STO es semosee ee eas 108, 724 W26Ds ep cecsceee| osece cee ne 40 (GAME Bases. Shae ees ere = 
TS Yf Oe oe ak ee eee 99, 150 12.77 | 30,349 $9.73 5, 071 (ime elas eaeaces \eecabe nti 
W875 weiss. see ese 99, 634 12.35 34, 479 9.98 2, 224 CS Neer ses eae] |e eee 
W816 .ccaesesoee see 90, 276 8.35 33, 198 6. 04 3, 104 (ay 11, 353 $3. 53 
STi ceeeeeeeceea ces 75, 410 9.71 25, 380 6.43 772 (a) 18, 066 3.45 
ISTO eee eee 99, 911 16.83 | 18, 686 9.41 2, 698 a) 12, 301 8.37 
1879) so ee eeee ees 100, 036 20. 62 28, 215 14. 05 14, 609 tay 12, 295 9.91 
S803. eee eesice 100, 161 22.24 38, 900 19.47 13, 501 (a) 14, 865 9. 81 
bet Gee Seton a 99, 921 19. 40 45, 209 14. 60 15, 887 a) 13, 569 7.50 
1882 ec caoee noose 100, 100 13. 04 39, 311 11.05 22, 886 a) 13, 200 4.07 
NSSS'\ Pees a ccbeieeie see 75, 914 20.13 36, 480 9.33 8, 704 a) 12, 422 4.56 
BS are Io race ceicte 99, 994 12.59 26, 675 14. 38 19, 357 (@) 14, 580 3.61 
USSD iste cteia= ses 99, 874 14.01 48, 929 9.02 10, 148 $6.28 | 10,862 4.34 
NSGGy eas ae eee Sn. ce-2 99. 947 16.85 41,750 9.73 49, 079 7.16 15, 049 4.40 
SST aici rs ei3\s.a isis 99, 949 13.61 54, 584 9.73 39, 419 6.33 14, 831 3.97 
SSS peseose ee es ai 100, 037 18. 96 46, 296 9.33 30, 285 8. 43 17, 774 4.99 
S89 ree lee ato. ore sie 100, 031 16. 28 47,411 12. 29 39, 884 10. 22 18, 205 6.73 
HN AEs eee 25, 152 33.72 | 52,765 14.15 | 47, 467 15.65] 14,241 8.52 
1891 ...............d octrzctete |e 59, 746 PL Oils pac Seaedacl Grek aacare Seeeceuppe |soreseroor 

orien Chere aT \ 13, 494 30.50 30, 681 16.67 63, 733 13. 32 13, 634 8.15 
Ib) Bo oen SSeReaSEBEe 7, 554 30. 50 31, 380 19.73 72,973 16. 69 12, 202 6. 45 
SOS teeeere ere e|| 7,500 26. 40 32, 832 17.48 106, 368 12.47 18, 624 7.38 
Bare ie nainss <5 cc < 16, 030 20.90 27, 298 13. 87 135, 686 8. 66 12, 145 5.13 
HGS) ons dep oedaseone 15, 002 19. 89 17, 721 13.14 102, 460 10. 66 12,017 4.87 
Ike) SoGgoceee DORE OnOE 30, 004 16. 42 14, 415 10.99 71, 033 tech) 19,172 5.19 
RO pe rseteieiatxtayoictainict=rals 20, 762 21.13 13, 727 13. 67 40, 280 10. 34 15, 926 4.38 
TESS} Re a 18, 032 38. 08 9, 487 16.76 | 31,407 10. 89 14, 422 5.07 
Ite OE SOB eRe oa neas 16, 804 33. 54 9, 786 29.97 42, 857 15. 44 14, 918 7.36 
1 Digaeenaceeoseness 21, 924 27.54 18, 237 19. 65 44, 379 15. 09 15,116 4.89 
LOOM ese sae ne 22, 672 (>) 11, 298 23.34] 31,476 13.99 | 12,881 8.05 

Cape Horn. G sat tion © Australasian. Unalaska. South Sea. 

Yearly cateh- i Average Average Average Average | Average 
Skins.| price |Skins.| price |Skins.| price |Skins.| price |Skins.| price 

realized. realized. realized. realized. realized. 

2,171 $3.36 | 3,156 Por Ae Ss calls Saiajeie 4, 214 PLSIOM ers are <pareil ersixietescisi=s= 
2, 867 4.95 | 1,439 3. 55 345 $4.28 | 4,705 1.60 200 $37.43 
4, 662 5.37 | 4,794 4.87 183 7.54 | 1,416 4.80 120 21.57 
3, 812 7.79 | 3,195 5. 70 265 6.97 | 3,333 3.93 315 13.38 
3, 627 10.03 | 2,308 7. 64 428 By DUM a cea Ses emic ace inecee| secs mecce 
4,389 10.91 | 4,005 8.70 322 9077 | 2,276 5.33 126 26.79 
6, 386 7.99 | 1,397 6.45 393 Tet E 3 Lil ie a | a ee 834 21.39 
2,131 10.28 | 1,127 (oat 73 5.66 | 1,329 67 43 26. 46 

62 5.47 | 1,528 10. 20 15 6.08 | 1,272 S64) eeeceos |sonsee ae 

2, 10 7.28 | 3.080 6.77 | 2,011 6.49 | 2; 602 
3, 451 4.09 | 457 3.91 | 747 3.45 | 555 

TRIG cae eae cs 4, 204 6.14 | 2,337 3.91 | 619 3.20] 571 Fponiieen sa. | 
6, 908 7.40 | 651 3.55 | 617 Pi Peed peel See GR ga 
8, 765 6.49 | 1,379 3.98 87 SAT) ek (SRC an he Sa 

11, 329 6.91 | 4,773 4,11 5 1.95 

3 
5. 

1, 888 7.81 | 1,394 8.74 | 2, 354 8.74 | 1,148 Most |oebeoelledeescose 
1 F 

2 
1 

Besides the above, data exist as follows: Robben Island, 1886, 1,832 skins at $7.87; Galapagos, 1886, 
933 skins at $1.70; 1887, 99 skins at $1.46. Sundry sources; 1887, 239 skins at $4.14; 1899, 64 skins at $0.44. 

a Figures for August not obtained. b Not yet all sold. 
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The sources from which fur seals are derived are as follows: The 
skins known to the trade as *‘Alaskas” are those of surplus male seals 
killed on the Pribilof Islands, under United States government super- 
vision; ‘* Copper” and ‘‘ Robben Island” are similar in character, and 
are killed on the Commander and Robben islands, respectively, under 
direction of officers of the Russian Government; ‘‘ Lobos” skins are 

those derived from the Lobos Islands in the mouth of the Rio de la 
Plata, and are killed under supervision of the Government of Uruguay. 
The term ‘* Northwest coast” is used to designate the entire pelagic 
vatch of the North Pacific Ocean and Bering Sea. Skins known as 
‘*Cape Horn,” ‘‘ Cape of Good Hope,” ‘‘Australasian,” ‘‘ Galapagos,” 
and ‘* South Sea” are the result of irregular sealing in all of these 
regions, seals being killed indiscriminately on their breeding-grounds. 
**Unalaska” skins are those of young seals of the year, commonly 
knownas ‘‘ Gray Pups,” and are killed by natives, in the passes of the 
Aleutian Islands during their first southward migration. 
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PLATE 6. 

BRINGING SPONGES FROM THE VESSELS TO SPONGE WHARF AT KEY WEST. 

A SPONGE AUCTION AT ANCLOTE. 



THE SPONGE FISHERY OF FLORIDA IN 1900. 

By Joun N. Coss, 

Agent of the United States Fish Commission. 

In 1901 the writer was detailed to make an investigation of the 
commercial aspects of the fishery, and the following notes give com- 
plete data showing its condition in the calendar year 1900: 

GROUNDS, VESSELS, METHODS OF THE FISHERY, ETC. « 

There are two well-defined areas of the Florida coast in which spong- 
ing is prosecuted. 
A chain of ‘‘keys,” or islands, starts from the mainland at about 

Miami, on the east coast, and extends, in the shape of a horn, far into 

the Gulf of Mexico, the Dry Tortugas being the westernmost point of 
the horn. In the waters surrounding most of these keys, and also 

between the keys and the mainland as far as Cape Sable, sponges are 
found. This is called the ‘‘key grounds” and is worked exclusively 
by spongers from Key West and the few inhabitants of the many 
keys. The earliest sponging was on these grounds. 

The *‘ bay grounds,” which are the most prolific, are on the west 

coast, in the Gulf of Mexico, and extend from Johns. Pass, a few 

miles north of the entrance to Tampa Bay, to St. Mark’s light-house, 
a distance of about 200 miles. Sponges are also found in the Gulf 
between Tampa Bay and Cape Sable, but not in sufficient quantities to 
justify making trips specially to this region. 

The sponges taken from these grounds are classified as follows by the 
spongers and buyers: Sheepswool, yellow, grass, velvet or boat, and 
glove. A few other unimportant kinds, such as ‘* wire,” ‘* hardhead,” 
ete., are generally included with those previously mentioned. 

Vessels of a schooner or sloop rig, ranging from 5 to 46 tons (aver- 
aging slightly over 11 tons), operate chiefly on the ‘‘ bay grounds,” 
while small sloops, usually of less than 5 tons burden, work mainly on 
ihe ‘*key grounds.” ES larger vessels, which average Aye SL, 168 

aNo effort ne eee made to give these subjects in deta as they nae been cov eee in other 
reports, to which the reader is referred as follows: 
The Fisheries and Fishery Industries of the United States. Tenth Census of the United States. 
The Fish and Fisheries of the Coastal Waters of Florida. Rep. U.S. Fish Com. 1896, pp. 263-342. 
ae Florida Commercial Sponges. By Hugh M. Smith. Bull. U. §. Fish Com. 1897, pp. 225-240, 

19 pls. 

Notes on the Florida Sponge Fishery in 1899. By Hugh M. Smith. Bull. U.S. Fish Com. 1899, pp. 
149-151. 
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in value, exclusive of outfit, carry from 5 to 18 men, while the smaller 

vessels, which average in value about $780, including outfit, carry 
crews of from 3 to 5 men. 

The larger Key West vessels make three to four trips per year to 
the *‘ bay grounds,” and some of them make one or two trips to the 
‘*key grounds.” Each ‘* bay” -trip occupies about two months, while 

the ‘‘key” trip is made in about a month. The Tarpon Springs and 
Apalachicola vessels average about five trips each year, each trip occu- 
pying about two months. None of these latter vessels visits the ** key 
grounds.” 

The.‘‘ bay” trips are usually arranged as follows: 

The first trip begins about the first week of January, and ends from 
the 10th to the 20th of March, the spongers working from the mouth of 
Anclote River to St. Martins Reef, about 40 miles. Many of the 
vessels do not make this trip, as the weather is usually cold and windy. 

The second trip begins about April 1 and ends from the 10th to the 
20th of June. The grounds between Johns Pass and Cedar Key are 
visited during this trip. 

_ The next trip begins about July 1 and ends from the middle of August 
to the Ist of September, and is also carried on between Johns Pass and 
Cedar Key. This is usually the best trip of the year. 

The fourth trip is called the ‘* hurricane trip,” from the fact that it 
is prosecuted during the hurricane season, and lasts from the middle 
of August to about the 10th of October, the same grounds being visited 
as on the two previous trips. 

The last trip usually begins the early part of November and ends 
December 20, the Rock Island grounds being visited. 

A number of the vessels refit previous to the last trip, while others 
wait until the first two months of the year for this purpose. 

The crews work on shares. The owner, or ‘** outfitter,” furnishes the 
food, fuel, boats, apparatus, etc., for the trip. While sponging in 
the ‘* bay” each member of the crew is assessed 35 cents per trip far 
watchman’s fee at the ** kraals,” and 50 cents per trip for wood. After 
deducting these two items from the gross proceeds of the trip, the 
vessel takes half of the remainder, and the other half is divided up 
equally among the crew. Besides his regular share with the crew, 
the captain gets 10 per cent of the vessel’s share, and each ** hooker” 
gets one-fourth of one share from the vessel’s portion. Should the 

captain also be a ‘* hooker,” which is generally the case, he only gets 

his regular 10 per cent. 
The same division of proceeds is followed on the ** key” trips, except 

that there are no charges for watchmen and for wood. ‘The men gen- 
erally camp on the keys where wood and water are convenient, and as 
settlers are scarce in this region the ‘* kraals” do not have to be guarded. 

The only apparatus used in this fishery is the sponge hook, a three- 

toothed curved hook attached to poles of varying lengths, according 
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to the depth of water in which the sponger is working, and the sponge 
glass—a common water bucket with the bottom knocked out and a 

pane of window glass substituted. The latter is used for seeing below 
the surface when the water is disturbed by ripples. 
A sponge “‘kraal,” or pen, is generally about 10 feet square, built of 

wattled stakes, and is placed in shallow water in the shelter of some 

key or island. Each vessel usually owns one, and for better protection 

from thieves, a number of them are congregated at some convenient 
place and a watchman employed to guard them. For a number of 

years many of the ‘‘ bay” spongers had their kraals at the north end 
of Anclote Key. As these were exposed to the full force of the 
wind when blowing from certain directions, considerable loss was sus- 
tained on several occasions by the storms washing the sponges out 
of the kraals and carrying them out to sea. Owing to this the kraals 
were removed in 1890 to Baileys Bluff, on the mainland about 2 miles 
north of the mouth of Anclote River. In 1900 certain of the spongers 
became dissatisfied and established kraals at Sawyers, about half a 
mile nearer the Anclote River. The latter are sometimes called the 
“Cabbage kraals,” from a large cabbage palm standing on the beach 
just opposite the kraals. At Baileys Bluff there are about 85 kraals, . 
while at Sawyers there are about 40. A few kraals are also located 
at North Key, close to the town of Cedar Key. This was at one time 
a very important kraaling place. . 

‘‘Kraals” were also located at Rock Island and near St. Mark’s 
light-house at various times. 

The key spongers build their kraals at various places, no effort 
being made to keep them together, as in the ‘‘bay.” The spongers 
usually select a convenient key and make their camp on shore, and build 

their kraal in some sheltered cove close to the shore. They suffer very 

little from thieves, so do not require watchmen. Should the key have 
any inhabitants, these ustially watch over the kraal. 
When first brought to the surface the sponges are black and slimy. 

As soon as a dingy has secured a load it is sculled to the vessel, unless 
the latter is too far away, when she sails down to the boat, and the 
load is transferred to the deck of the vessel. They are then spread 
carefully over the deck in their natural upright position so as to allow 
the slimy matter, or ‘‘gurry,” to run off easily. At first they have a 
strong ammoniacal smell, exceedingly disagreeable to those unaccus- 

tomed to it; but this is soon succeeded by a scent very similar to that 
of decaying seaweed. After several days’ exposure on the deck the 
sponges die and a good part of the ‘‘ gurry” runs off. In the ‘** bay” 
the vessels usually return to the kraals every Friday. ‘The sponges 
are then transferred from the vessel to the kraal, where they are 
allowed to soak until the vessel returns from the next week’s trip. 

Those brought in the previous week are then beaten out with a short, 

heavy stick, which removes most of the slime and animal matter still 
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remaining in them, while those to which the black scum still adheres 

are scraped with a knife. The sponges are then squeezed out quite 
thoroughly with the hands, after which they are removed to the shore 

and strung on pieces of coarse twine about 6 feet in length, in which 
shape they are ready for sale. All sponges are sold by auction. 

SPONGES GATHERED IN FOREIGN WATERS. 

In September, 1900, the schooner Serafina C., of Key West, made 

a trip to the Mosquito Coast of Nicaragua, and brought back about 
1,016 pounds of sheepswool sponges and 44 pounds of velvet sponges. 
Most of these were taken in water shallow enough to permit of the 
sponges being secured by wading. No effort was made to gather other 

kinds, as they would not have sold for enough to pay for the collecting. 
The sheepswool and yelvet sponges were of an inferior grade. On land- 
ing the spongesat Key West they were compelled to pay duty on them. 
Owing to the success of the Serafina C. several other vessels have 
since been working on these grounds. For some years past Key West 
vessels have made occasional visits to these grounds, the schooner Sea 

Gull having been wrecked while returning from such a trip in 1886. 
Shortly after the close of the Spanish war one or two of the vessels 

visited Cuba and brought back a few sponges. These were not gath- 
ered by the crew, however, but were purchased from the natives. As 
they were of an inferior grade, and duty had to be paid upon them, 
no effort was made to continue the business. 

PREVIOUS ABUNDANCE. 

The four tables given below show for a series of years the catch of 
the sponge fleet by places, by kinds, the average price per pound, and 
the relative importance of the different kinds in percentages of the total 
quantity and value of the crop. In these the overwhelming prepon- 
derance of Key West is very evident. Cedar Key and St. Marks have 
dropped out of the fishery entirely, while Tarpon Springs and Apa- 
lachicola have decreased slightly since 1897 so far as the quantity is 
concerned. The catch for 1900, in both quantity and value, exceeded 
that for any other year for which figures are available. The catch of 
sheepswool sponges for 1900 is lower than for 1895, but higher than 
for the other years. The value of this kind has increased very much, 
however. The catch of yellow sponges increased nearly 90 per cent, 

while the catch of grass sponges has almost doubled since 1899, 
In the table showing the average price per pound the most notice- 

able features are the great increases in value of the sheepswool and 
the yellow sponges. While the sheepswool has been steadily increas- 
ing in value for years, the yellow suddenly jumped from 29 cents per 
pound in 1899 to 59 cents in 1900, which is the highest ever known. 
In 1901 they soared even higher yet, some lots being sold on the Key 
West sponge wharf for an average price of xbout $1 per pound. This 
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increase is accounted for by the fact that the high prices prevailing 
for sheepswool sponges has caused inany people to use yellow sponges 
in their stead for certain purposes. The general average for all kinds 

is also the highest for the period under question. 
In the percentage table, while the average catch of sheepswool has 

been decreasing the average value has remained about the same. In 
1900 the average value of yellow sponges is the highest of any previous 
year. The grass sponges show an increase in the average quantity 

over all other years, except 1897, which was an exceptional year for 
this kind. 

Table showing, by places, the-yield of the sponge fishery for a number of years. 

1880. 1889. 1890. | 1895. 1900. 
Place. 

Lbs. | Value.| Lbs. | Value.| Lbs. | Value.| Lbs. | Value.| Lbs. | Value. 

TGA RNVGE) ae OEE OAR ERB eicl Ameer 307, 595)$367, 954) 358, 467 $427,375 280, 372 $344, 015) 359, 854/$488, 744 
Tie sor Serine Allee ne cciée Sebacsne| socoe men SaspBsEe lpbodased desocee 16, 344) 27,168) 53,173} 70,320 
Cedar, Key) 2. -...-- eee see eeacmaee 952 965, 4,160) 5,000; 2,048) 3,707/........ |booaeuaa 
SteManke s22) 25.222 | Meenas Weve eee 990 990) 640 640s osecse -Sac% eee [ees Be |e es 
Apalachicola, sears) o. a>. |--2---2- 7,022) 25L1), 178) 3,505} 5,667) 7,356) 11,981) 5,098) 8, 621 

PRO Gals yore 207, 000/$200, 750 316, 559) 381, 087) 366,772) 438,682 306, 120) 386, 871) 418, 125) 567, 685 

Table showing, by kinds, the yield of the sponge fishery for 1895, 1896, 1897, 1899, and 1900. 

1896. 1897. 1899, 1900. | 1895. 
Kinds. 

Lbs. | Value.| Lbs. | Value.| Lbs. | Value.| Lbs. | Value.| Lbs. | Value. 
| = oso | | 

| | 
Sheepswool ......-. | 231, 272 $363, 107) 149, 724/$248, 196) 157, 476 $240, 599) 153, 700)$332, 390 181, 311 $483, 263 
MMGWO Ws atctectciners cies 29,509, 11,798) 28,655) 9,318) 32,362) 138,082! 55,800) 16,205) 74,466) 44,045 
GYaSS. oo tcee see sces | 21,387) 5,464) 44,617) 11,508) 128,622) 29,188! 76,900; 14,319) 143,112) 33, 263 
Otherstaesteeeaee = | 23,952) 6, 502) 18,315) 3, 990; 13,086) 3,171) 18, 000 5,000} 19,236} 7,114 

| 5 | Sa pees SS EE | Ss es 
Mota ers. 306, 120 386, $71) 236, 311] 278, 012 331, 546| 286, 040, 304, 400) 367,914) 418, 125) 567, 685 

| | 

Table showing, by kinds, the average price per pound for a series of years. 

Average per pound in— 
Kinds. —— : : 

1895,, ||») 1896: | 1897. 1899. | 1900. 
| 

Sipasiara eeiga il: 8 a Alpe RE IR le Sa $1.57 | “$1.66 | $1.53 |-* $2.16 $2. 67 
LON a 8 BE SB DOOR EEE a ae ae re .39 40 | .40 .29 59 
(CHESS Ghat Se. OSCR Se Ae SSecoHemeeaccoeacre core 26 -26 | 23 19 23 
OW SI see So ode Secs ewes icls beets cba oalee 227 224| . 24 28 37 

(NOH) BER eit, See eS Sen Ae Ie, Sete ree Pe 1. 26 1,16 | . 86 eval 1.36 

Table showing the relative importance of the different kinds of sponges in percentages of the 
total quantity and value of the crop for aseries of years. 

1895. 1896. 1897. 1899. 1900. 
Kinds. : | _ 

Lbs. | Value.} Lbs. | Value.| Lbs. | Value-} Lbs. | Value.| Lbs. | Value. 
= _ - —— — eI ee 

Sheepswool .....-.. 75.55 | 93.86 | 63.36 | 90.91} 47.50} 84.11 | 50.49 | 90.34] 43.35 85.13 
Wellows*. ss c2heees 9. 64 3.05 | 10.01 3. 41 CECE 4.57 | 18.33 4.41 17.81 7.76 
GTOSS? 52S e ee 6.99 1.41 18. 88 4.22 | 38.79 10. 21 25, 26 3.89 | 34.23 5.86 
Otherk-ciias sees 7.82 1.68 7.75 1.46 3. 94 alan ah 9. 92 1.36} 4.61 1,25 

TOoOtalssee asses 100.00 | 100.00 | 100,00 | 100,00 | 100, 00 | 100.00 | 100,00 | 100,00 | 100,00 | 100.00 
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IMPORTS AND EXPORTS OF SPONGES, 

As the yield of domestic vee is not equal to the demand, large 

quantities are imported each year, the greater part of these coming 
from the Bahama Islands, Cuba, Haiti Greece, Austria-Hungary, and 
Turkey. During the fiseal year ending June 30, 1900, the imports of 
foreign sponges amounted in value to $536,303, almost as much as the 

value of the catch of domestic sponges for the calendar year 1900, 
which was $567,685. During 1900 we exported 71,642 pounds of 
domestic sponges, valued at $32,199, most of which went to Great 
Britain, Germany, Netherlands, Belgium, and France. Most of these 
were grass sponges, for which there is very little demand in this 
country. We also exported SS4, 100 worth of foreign sponges Ww hich 

had been previously imported. Except in the imports during 1900 
there has been very little fluctuation during the last three years. The 
following table shows the imports and exports for the fiscal years 
1896, 1897, 1898, 1899, and 1900: 

Table showing the imports and exports of sponges in 1896, 1897, 1898, 1899, and 1900. 

| Exports of domestic _ 
Imports sponges. Exports 

Fiscal year. of foreign) ____|jofforeign 
sponges. Lbs. | Value. | SPonges. 

= — 2 = |— =a 

1896 $499, 766 36, 398 $14, 237 $73, 704 
1897 487,143 | 125,492 53, 962 75, 007 
LSOSia St eee sce C401 9725 75, 819 34, 547 89, 192 
I ho} ees eee a eS A EO See ae Sea SS a eo HER SAA Sener 430, 231 71, 657 26, 452 92, 664 
1900 536,303 | 71,642 32, 199 | $4,100 

STATISTICS OF THE FISHERY. 

The season of 1900 was one of the best that the spongers have had 
for years. Owing to the unusual clearness of the water on the ** key 
grounds” the spongers were enabled to work over almost all the 
grounds, a thing which has not happened for some years. This was 
especially noticeable around Sandy Key, near Cape Sable. Usually 

yellow, muddy water is found strete hing out for about 40 miles in 
every direction from this key, except toward the mainland, which is 

about 4+ miles distant, and from a distance the surface looks like a light 
yellow mud bank exposed at low water after the mud has had time to 
dry. Last season was the first time in about fourteen years in which the 

spongers were enabled to work this section. A noticeable feature 
was the unusual number of rotten sponges gathered on this ground. 
No sign of this rot appeared on the surface of the sponge, but after 
it had been cleaned it could easily be seen by pulling aside the fiber 

at the bottom. In some of them the whole inside had been rotted 
away while the exterior presented a clean, healthy appearance. 

The tables show the condition of the industry for 1900. The great 
preponderance of Key West is very noticeable in all of the tables, 
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and this place leads in persons engaged in all branches of the business, 

with a total of 1,827 persons. Tarpon Springs is second, with 354. 
An interesting table is the one showing the color and nationality of 

the persons engaged in the business. Among the spongers themselves 
the colored people predominate, there being 1,356 engaged, while the 
whites number 757. This disproportion is especially high at Key 

West. Among persons employed exclusively on shore the whites 
predominate, with 119 to 13 colored. Of 2,113 persons employed 
directly in sponging, 1,268 are British provincials, mostly from the 
Bahamas; of these, 1, 013 are colored. Te tae worn Americans num- 

bered 839, of whom 348 are colored. One Norwegian and 5 Portu- 

guese are also engaged in the business. Among the shore employees 
the native-born Americans lead, with 114, of whom 13 are colored. 

The British provincials numbered 17, all white. There was also 1 

Greek. 
In the matter of vessels, boats, apparatus, and shore and accessory 

property, Key West far exceeds all the others combined, with a total 
investment of $518,932. Tarpon Springs is second, with $65,014, fol- 

lowed by Mee date st: with $10,652. -The total investment for the 
fishery amounts to $594,598. The Ker West fleet shows a most grati- 
fying increase since 1895. In the latter year there were 99 vessels of 
over 5 tons, and 185 vessels under 5 tons measurement hailing from 
this place, while in 1900 there were 136 vessels of over 5 tons and 183 
vessels of under 5 tons measurement, a gain of 37 vessels of over 5 
tons and a loss of 2 vessels under 5 tons. So faras vessels of over 5 tons 
are concerned, Tarpon Springs has practically held her own, while 
Apalachicola has dropped off considerably, but in the matter of vessels 
under 5 tons Tarpon Springs has made a considerable increase. 
Key West leads in the catch of all kinds of sponges with 359,854 

pounds, valued at $488,744, followed by Tarpon Springs with 53,173 
pounds, worth $70,320, and Apalachicola with 5,098 pounds, valued at 
$8,621. All the ‘liste >and velvet sponges were taken by Key West 

vessels. The total catch amounted to 418,125 pounds, valued 
$567,685. 

An interesting feature is the showing of the catch by kinds and 
grounds. The ‘‘key grounds” were worked exclusively from Key 
West and the surrounding keys. The total catch from the bay 
grounds amounted to 228,461 pounds, valued at $389,890, and for 

the key grounds 189,664 pounds, worth $177,795. Sheepswool 
sponges are more frequent on the ‘‘bay grounds” than on the key 

grounds, while the reverse is the case with yellow sponges. The 

grass-sponge catch is almost equally divided between the two grounds. 

Very few glove and velvet sponges are taken on the ‘‘ bay grounds.” 
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Table showing, by places, the persons employed in the sponge fishery in 1900. 

Key Tarpon |Apalach- 
West. Springs. | icola. Total. 

Vessel fishermen 
Boat fishermen.) ces oo joss0c. oan eae eee 5 ; 
SHOLeGHIPIOVCES occ so asiae os wins wae Cette wees eee hae mane 78 64 || uc ae 132 

fh a SN LS at | or) 354 64 2, 245 

Table showing the nationality and color of persons engaged in the sponge fishery in 1900. 

To 48 His Key | Tarpon Apalach- 
Nationality. West. | Springs.| icola, | Tot@l- 

Vessel fishermen: 
Americins white ws: s f5 do. Meee Secek oes cece eee eee 240 - 26 30 296 
AM GrICANSCOLOTER soo coe aicco ancien se ee ae eee ee Cee eee 120 54 6 180 
Britishspro yincials; WHte Ls ssc cw ae a a eee aes 144 8 | 2 154 
BLItISH Provan Clay, COLOLEC == = aan ee eae =e ae eee 576 32 | 1 609 

Mtl oho 6 eI oS ee see Sack eee cg ea te 1, 080 | 120 | 39 1, 239 

Boat fishermen: : 
Americans; swhite. i226 sas Fon eS ee eee 146 40 14 200 
"AM CHICANE ICOlOTEO 2s eke oes aensmac pee eee ere nios sae coe ee 77 80) 6 163 
British provincial WwUtte iss nse cc ote ee eeee eee sence a= 90 ET Pit ge 101 
BITAhISH DLO VANCIMS sCOlOLCG. cee tee aa ee een ae eee nee ee 356 AS 4 Sakina seer 404 
INOTWEPIBIS: (225 Sjos bes Sette es ee onc ne As eacweeen ce Sane s aac Dsl ee 2 cam 1 
IHS Ta EM CTS By. Sa pen aon pebor DOP CONES Ole Heo Scop aa eHy soso set Gee nertad baecnesass 5 5 

4 10) #:) re ie ee Ine © Pita ge re er 669 180 | 25 | 874 

Shore employees: | 
FAIMENMICANS® WRLUGS ses eee oe = ee sie ee eee falesisereiere ons 5E 101 
VAM CTICANS. -COlOTET 25 225 sessn aie cose etnes semis ccleaie ola wes afore be 13 
British proviticials, white 7 
Greeks ae coe odes te seat nas See ce eee acre eee | 1 

Wotals essed oss Tae ona a ee se Sessa eet 4 | 132 

Grand totah!=3.0 520.23. Fee Spins has accel © Bor 354 64 2, 245 

Table showing, by places, the vessels, boats, apparatus, and shore property employed inthe 
sponge fishery in 1900. 

Key West. |Tarpon Springs.| Apalachicola. | Total. 
Items. al Se is 

No. | Value. | No. | Value. | No. | Value. | No. | Value. 
: ee ead Sok | Se SEER Seer 2: 

Wessels i apes up sia hen Sear dees 136 |$167,170 | 15 | $11,831 | 5 | $3,150 | 156 | $182, 151 
MpnMARGe sso. ae eee ee ig ees ie PEO aes toe ad Pe ieee 1,750 eee 
Outht . 22ers he eee ee |S en LOO }950i| 2s == ee MMOS 112 ia Pe” ih eee 115, 499 

Bowtie ss. 2-525 2a 8 ee eens | 183 | 146,450 40 | 28,100 5]. 3;915 228 | 4178, 465 
Apparatus used in vessel fisheries. .|....-.- 2104) /222s8er Boodle ass 96 |.---<-< 3,153 
Apparatus used in boat fisheries... .| |) S208 encer ec Oates =n = Gy ete 3, 223 
Shore and accessory property....--- [ed 9 9 200 Nl rete =a) 1 Uy ae [seetteees ceeeeee | 112, 107 

Total weh5%.. Seka Se eee 518,982) |. --2 <2 = Go O1ar ee - }) 20) 652)1- see 594, 598 

aTneludes value of outfit. 

Table showing, by kinds and places, the catch of the sponge fleet in 1900. 

Key West. Tarpon Springs. | Apalachicola. Total. 

Kinds. = = ; Se 
Lbs. | Value. | Lbs. | Value. | -Lbs. | Value. Lbs. | Value. 

: —, SS 

Sheepswool... .c.<..cesateera=- 157,680 |$413, 629 | 20,995 | $61,866 | 2,636 | $7,768 181,311 $83, 263 
Wellow= .% see e eee eee 66,537 | 40,080 | 6,727 8,364 | 1,202 601 74,466 44,045 
GYASG os eas oo epee tan eae eee 116, 401 27,921 | 25, 451 5, 090 | 1, 260 252 } 143, 112 33, 263 
Glove sete 2 oe eee eee ees 12, 428 L794. |: ok eee eaters BAS pcre Aamo | 12,428 1, 794 
Welvetor poat 522. s .0- gee 6, 808 52520 |||... oe ee eee Peon 3 Dtete sense 6, 808 5, 320 

Tobi oo s2 oan eS ee ee 4359, S54 | 488,744 | 58,173 | 70,320 | 5,098 | 8,621 | 418,125 | 567, 685 
| | 

aIncludes 1,016 pounds of sheepswool, valued at $1,366, and 44 pounds of velvet, valued at $34, 
from the Nicaraguan coast, ‘. 
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Table showing, by places, kinds, and grounds, the catch, by vessels and boats, in the sponge 
Jishery in 1900. 

Key West. Tarpon Springs.| Apalachicola. Total. 

Kinds and grounds. = Sait aT ees 
Lbs. Value. | Lbs. | Value.) Lbs. | Value.} Lbs. | Value. 
aa : = —— = ee ee 

Catch by vessels on bay grounds: | 
SheepswOollas-o-----..2-\-o-\2 79,466 ($229,401 | 12,572 |$37, 046 1,640 | $4, 834 93,678 |$271, 281 
Ve LO eect tn = mist oeteltale nates 19,269 | 11,305 | 3,168 | 1,584 618 309 23, 055 13, 198 
GTAISS EPR eee aide c.-' tate ein scicls 35, 785 8,140 | 10, 926 2,185 780 156 47, 491 10, 481 
Glove 948 iRelN  tee eS alocedod pecEnoes secpeaee 948 134 
Velvet or boat 386 Gah creas emcees tS Seay eo Sli Sh Scie 386 64 

Si Mx 3 ep et Be 1135, 854 | 249,044 | 26,666 | 40,815 | 3,038 | 5,299 | 165,558 | 295, 158 

Catch by vessels on key grounds: | | | 
SHeEGpswOOlle ssa. a oe.scc5 Seatac 19,199 | 41, 856 SSSeSees SeoSeene Seeenees Seneenne 19,199 | 41,856 
MEMO RE nase consents somes 14, 932 Si) (URS | Seco peoalloccosenclisoopocos KGetasoer 14, 9382 8, 603 
(GIR SO ere Mecha hee ap tere sie oertaclots Sleralc 23, 122 WOES \Geccackelloccosceclsbapsoedl|anacosne 23, 122 5, 778 
(GHGS Guano Gene eer Or ceise 3, 748 Geel. & Seco case eae Be ebooce Maeese st 3, 748 542 
Velvevion boat. 5.52 Sages sce se 2,141 TOD" ere Cieescre eee eee ersarrcictae 2,141 1, 752 

AROUNINS «SaaS eee AE ECat 63,142 | 58,531 [Seagsees | SCE (eotdoenc|esceciet 63,142 | 58,531 

Catch by boats on bay grounds: | 
Sheepswool)-.--2- 42.95 seeee- 19,674 | 57,009 | 8,423 | 24,820 | 996 | 2,934} 29,093 | 84,763 
WellOWeoe s2sscicneexewssoecee ae 5, 235 2,827 | 3,559 | 1,780 584 | 292 9,378 4,899 
GEASS ia Ay oe ohn aceite eins: 9, 190 2,035 | 14,525 | 2,905 | 480 | 96 | 24,195 5, 036 
(S11G) fee OE eS | SO 237 Bi | eaten net ie are eae [eee 237 34 

ERO taller cee ek Bae eee 34,336 | 61,905 | 26,507 | 29,505 | 2,060 | 3,322! 62,903 | 94,732 

Catch by boats on key grounds: | | | | 
Sheeps wool: /s.-coe ose ees sie. BOP SATS Mi BONSOS4 see alae a cantons] sie sie'etoellsraco= = 3% 39,341 | 85,363 
BY GUL ONG Chi Se Dy ASUONE Alt peal (ees | ea | [ea Be eee Rae lr 97,101 | 17,345 
GUAGE ae macaniascae eae cscise ses ae 48,304 | 11,968 eenbial rgd Loc eemcors oc Pre sia 48, 304 11, 968 
Glovew ew acne see ee FR Se oe petabaae [Beaheet es 7,495 | 1,084 
Melvetomboatn. 22. 4se-eeesce 4, 281 SEbOA eek see. SS es ea |e rapatareteeen| eusreve ec 4, 281 3, 504 

Mo tales sce ceusonetese 126,522 | 119,264 |......-- | aa | 126,522 | 119,264 

Sremd:totalts 5.25282. 359, 854 | 488, 744 | 58, 173 | 70, 320 | 5,098 | 8,621 | 418,125 | 567,685 

fe 4 Ecce ponnas of sheepswool, valued at $1,366, and 44 pounds of velvet, valued at $384, from 

The following table shows the average price per pound received for 
each kind from the various grounds. The *‘ bay” sheepswool are much 
more valuable than the ‘‘ key” variety, while the ‘‘ key” yellow, grass, 
and velvet are all more valuable than those from the ‘‘ bay.” There is 
no difference in the value of the glove sponges from either ground. 
The general average price was $1.36. 

Average 
Kinds. Lbs. Value. | price per 

pound. 

GE BESTA ZY GSLAVEYEY Of Ny OCORGE Als elena ne ae Si ee ae ge 123,017 | $356, 045 $2. 89 
ie ERS COPS WO lees mere as Rat eer ance a Nee hie Stare Sacre ee chert epee siain, = 58, 294 | 127,218 2.18 
PBA oe SEU LOR hs ir aN ie teas a a eta te ae eae ae nea i ak ae 32, 433 18, 097 .50 
eee ns Ve gre seco bn USS OSE BOOB GD OE One ene nee ek aR Ge ey oe ar eee 42, 033 25, 948 . 62 
mes SO UAMIR EE Speer et eye Re SE EN et Se ie wee tei eaten oelee | 71,686 15,516 py 
SULA? FETRTISG) S20 = nt oe ee re de a a | 71,426 17, 747 525 
pe CUM MMN GUC MOMDONGsrtasasmccte nee ssc sanimc csc nee e ose Heese se | 386 "64 Site) 
CUES nts DOL maior marae etme cee mee Cee cata mca coke ee 6, 422 5, 256 - 82 
POLO MC memeaee ea see see nia emu ste Me stiocaceacne aoedeclcene ses 1,185 168 .14 
AISA? FMR 2 28 oa saqar Con ES GE SG DEAE RO oe gOC eee et ee eee 11, 243 1, 626 14 

418, 125 567, 685 1.36 

Heretofore the law in regard to the gathering of sponges less than 
4 inches in diameter has been more honored in the breach than in the 
observance. This was largely owing to the fact that the law did not 
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prohibit the wale of such sponges or the having of them in possession. 
The law was amended in 1901 to cover these points, and will doubtless 

prove useful in protecting the small sponges from the depredations of 
the spongers, if properly enforced. 

DISASTERS TO THE FLEET. 

The spongers have not been exempt from the many perils of the 
fon) . 

deep, as is well shown by the following brief record of the principal 
disasters to the fleet since LSS80: 

Year. Vessel. Remarks. 

13825 j= | RNTnMe Ske eee Sa SAA cae Struck on bar near Stump Pass. 
1886... Sea Gull :22225 sce so cas bt Capsized by cyclone near Cuba while on her way back from 

| sponging trip to Nicaragua; 7 lives lost. 
uk {op Aeseatts) fat sd Be aria sc a a a a Struck a drift log and foundered. 
PS9BE= | OILVer Splaviececes ese eee | Burned. 
1894224) AG ClaIGe! 5. och eccse < ee cis Capsized at Peckles Reef in gale. 
1895..... Marion, Rosalie, Euphemia,| Carried by cyclone up into the woods, near Cedar Key. 

and Ada Norman. 
SAMONO Che sere cee cettecee ee | Capsized near Sea Horse Key; 6 men lost. 

1896 5-| COMPCMtOL. = seemceo-cce cae | Captured by Spanish gunboat while carrying cargo of contra- 
band goods to Cuban insurgents. Crew condemned to death, 
but saved through intervention of United States. 

KOsAiGi eel oso aceon | Capsized during cyclone; 4 of her crew lost. 
1897oce | Up emia ees. sees Capsized in gale. 
1898: :2:|'Speedwell 2.0.2. 22222-2208 | Capsized near Marquas Keys. Had just been launched and 

was getting ready to go into sponging; 9 persons lost. 
1899....| Amanda Rosalie :.......... Stranded during heavy blow. 
TOD SS ai Vale ts eb oe sh esate oy Beached. 

\RESVemine is tone aes sae toes | Struck on St. Martins Reef. 
Sone Stan. es.coneee le mee Struck a rock near Anclote and was sunk, 

SPONGE BUYING. 

The buying of sponges gathered by the Florida fishermen has 
developed into a business of considerable magnitude and one quite 
distinct from that of the gathering of sponges. 
When the sponges are landed by the fishermen they have merely been 

roughly cleaned of the mud and dirt adhering to them, and it is neces- 

sary, before they can be placed on the market, to thoroughly clean 
them of the remaining dirt, see that no foreign substances are inside 

the sponge, and trim off the rough edges to give a symmetrical 

appearance. This work is done by the buyers, who have large ware- 

houses at convenient places on the coast. 
For many years Key West had almost a monopoly of this business, 

but in 1891 serious competition began at Tarpon Springs. Owing to 
the favorable situation of this latter place the business here rapidly 
expanded until in 1900 it amounted to almost as much as at Key West. 
The Spanish-American war was a great help to Tarpon Springs, as the 
Key West vessel captains avoided going to Key West with their car- 
goes for fear of being captured by Spanish war vessels, and so were 
constrained to sell at Tarpon Springs. During 1899 and 1900 a few 
sponges were sold at Lemon City, on the east coast. Some of the 
‘*key” boats from the upper part of Biscayne Bay found it more con- 
venient to sell to the one buyer there than to make the long trip to 
Key West. The business did not thrive, however, as the spongers do 
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THE SPONGE FISHERY OF FLORIDA IN 1900. is 

not like to sell at a place where there is but one buyer, as they claim 

the lack of competition keeps the price down. None was sold at 

Lemon City after the spring of 1900. 

At Key West and Tarpon Springs all of the buyers, except two— 

one at each place—represent New York, Philadelphia, and St. Louis 

wholesale houses. The two independent buyers market their own 

catch. Each buyer has a warehouse where the sponges are dried, 

cleaned, and baled ready for market. Some of these buildings are 

elaborate and costly structures, anda number of persons are employed 

at each in preparing the product. In 1900 the Key West establish- 

ments, which were valued at $90,400, employed 67 persons, whose 

wages amounted to $25,978. At Tarpon Springs, in the same year, 

the sponge establishments were valued at $9,332, and gave employ- 

ment to 57 persons, whose combined wages amounted to $17,969. 

Property is much less valuable at Tarpon Springs than at Key West, 

which explains the great difference between the two places. The 

employees come under three classes, viz, ‘*‘clippers,” who clip the 

sponges and sort them; the ‘‘pressmen,” who bale the sponges, and the 

draymen and common laborers. The ** clippers” are paid about $1.50 

per day, the ‘‘pressmen” about $2 per day, and the draymen and 

laborers about $1 per day. At Key West very few buyers own drays, 

preferring to hire them when needed. 

Burlap, which costs about 10 cents per yard, delivered, and jute 

rope, with diameters of one-fourth and three-eighths inch, worth 

about 74 cents, delivered, are used in baling-the sponges. Formerly 

sisal rope was employed, but as it was found that jute rope could be 

secured at 2 much lower price, and would answer the purpose, the 

latter is now used almost exclusively. 

In baling each kind is kept by itself. For the general trade sheeps- 

wool sponges are packed in 15, 80, and 50 pound bales. The medium- 

size sponges are placed in the 15 and 30 pound bales and the large ones 

in the 50-pound bale. The yellow sponges are packed in 30, 40, and 

50 pound bales; the medium size in the 30-pound bale, and the larger 

sizes in the 40 and 50 pound bales. The grass sponges are generally 

packed in 50-pound bales, while the velvet and glove sponges are 

packed in 30 and 50 pound bales. The above weights represent the 

net weight of the sponges in each bale. The burlap, rope, and twine 

usually adds about 2 pounds to the net weight of each bale. Bales 

weighing differently from the above are also put up, but only for special 

orders. In baling the sponges presses, very much resembling cotton 

compresses, are used. The screw is purchased, but the framework is 

erected and the screw adjusted at the warehouse. 

The great evil in the sponge business at the present time is the 

loading of sponges. Sheepswool sponges are n sarly all loaded, while 

occasionally lots of yellow and grass sponges are also adulterated in 

this way. The loading is done for the purpose of increasing the 
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weight of the sponge. Rock salt, glucose, molasses, lead, gravel, 
sand, and stones are the substances generally used. Most of the ware- 

houses have water-tight bins in which glucose or molasses, sand, and 

rock salt are mixed together in water. According as more or less 

weight is desired, the quantity of certain of the ingredients is increased 
or decreased. The sponges are thoroughly soaked in this preparation 

and are then run through an ordinary clothes-wringer, or laid on an 
inclined rack and allowed to drain into the bin. Some years ago the 
loading of sponges was quite common, and became such an evil in the 

trade that an agreement was made by the dealers that loading would 
be abandoned. This agreement was lived up to until within the last 

two or three years, when certain dealers resumed the practice. As the 
loading enabled the buyers to pay more for their sponges and still 
not increase the price to their customers, the buyers who had not taken 
it wp were compelled to do so in self-defense. Most buyers would 
gladly abandon the loading if the agreement was made unanimous. 

No sponges are bleached at the warehouses in Florida, this part of 
the business being done at the wholesale houses or by the jobbers in 
the trade. Small sheepswool sponges are quite generally bleached, as 

it gives them a bettercolor. The bleaching of the yellow sponge, and 
the consequent great improvement in its hitherto poor color, has made 
it more attractive, and the increase in its value during the past year 
has been quite remarkable. Owing to the prevailing high prices for 
sheepswool, it is supplanting the latter for many purposes. In bleach- 
ing, lime and acids are used. This bleaching undoubtedly injures the 
sponges, as it weakens the fiber and considerably shortens the period 
of its usefulness. The spongers bleach a few sheepswool. They are 
usually washed in soapy water and, after being covered with soap- 
suds, are hung up on poles on shore or on the masts of the boats. 
The action of the nightly dews and the sunlight in conjunction with 
the soapsuds bleaches them to a beautiful white or golden color in 
one or two weeks. This manner of bleaching preserves the fiber of 
the sponge intact, and it is as durable when bleached as before. These 
sponges are either given away by the spongers or sold to the merchants 
in Key West, who sell them to tourists. 

The two following tables show the condition of the sponge-buying 
business during 1900, and the rapid increase in the quantity of sponges 
bought at Tarpon Springs. In 1895 there were three buyers at this 

place and the total value of the sponges purchased amounted to 
$60,000. In 1900 there were six buyers and their combined purchases 

amounted to $278,550, an increase of three buyers and $218,550 in 

value. In 1895 Key West had nine buyers, who purchased $312,020 
worth of sponges, while in 1900 there were eleven buyers, an increase 

of two, and the combined purchases amounted to $289,135 in value, a 
decrease of $31,865 in value. The decrease at Key West would 

. 
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undoubtedly have been greater had it not been for the exceptionally 
good catches on the ‘‘key grounds” during 1900. Ail the ‘‘key” 

sponges are sold at Key West and will likely continue so to be sold, as 
Tarpon Springs is too inaccessible for the ** key” boats, but it is prob- 
able that in time most, if not all, of the sponges from the ‘‘ bay 
grounds” will be marketed at Tarpon Springs. Over two-thirds of 

them were so disposed of in 1900. All of the data in the first table, 
except wages and buyings, have already been shown in the regular 
fishery tables. 

Table showing the extent of the sponge-buying business in 1900. 

Key West. | Tarpon Springs. | Total. 
Items. aoe wee ee gee 

No. | Value. No. | Value. | No: Value, 

EST MMs eas Meee enetaraa a cio is'o a sis/oamewee (Ol eepomeeicce (Ue eR oeeeecoe | 1 el See Oeste 
MIP LOY COS erence seine nes sieSicnye coe Sl ce Of) |paseniacees LAT anaes = 
RV SEO See se ee Sree eee Cres tice oe cea Seances 2D IES sai ot alas = PAYEE SON aepse cee | $43,947 
ECO DOL Vie eee ee eee enn ais a's nin wae sit [lo mwizis c ciecats DOTAOON Res Sees. se ihesr | tecesereoc 99, 732 

pee ee [era AGL RIB Oe Lope pe areagds |i te: frie 143, 679 

Kinds. Lbs. Value. | Lbs. Value. Lbs. Value. 

ae a ae apa a, | aaa |S aL | Ce ae! a ea | 
BHCDSIOGlpr a ssea ene an se ables aataya yer | 95,490 | $229, 433 85, 821 | $253,830 | 181,311 | $483, 263 
CUS oe ee ero pee Rigptta ye, 49,135 | 31,975 | 24,129] 12,070| 73,264 44,045 
(ens Top ave MR Bee Ae a a ee ee a 81, 055 20, 613 63, 259 12,650 | 144,314 33, 263 
LON, Ore ee steed a hee Bias = melee Maltese | 12,428 io OES ee eco aN neue eo Chee 12, 428 1,794 
Melvieti Ol OAM pice mc sevce hate Gale clatetya acces 6, 808 OL AZAU Meas ea Bae ocean aaas 6, 808 5, 320 

Revie erate ati has eae is tie tat 244,916 | 289,135 | 173,209 | 278,550 | 418,125 567, 685 
| 

alncludes one buyer at Lemon City. 

Table showing, by places, kinds, and grounds, the extent of the sponge-buying trade in 1900. 

: Key West. Tarpon Springs. Total. 
Kinds and grounds. — = = == 

| Lbs. | Value. | Lbs. | Value. | Lbs. | Value. 

From bay grounds: : 
SHEDS WOOlE] jaca cis cise croesiensc cele on 3S | 37,196 | $102,215 85, 821 | $253, 830 123,017 | $356,045 
BYGUUG Wiener ese hae sn Se es Nose | 9, 095 6, 027 24,129 | 12,070 33, 224 18, 097 
(NENG yo pee Se a ee ee eee ane | 7,990 2,866 | 63,259 | 12,650} 71,249] 15,516 
CON Cee aaa cae oiaw nels Batata Satie | 1, 185 GS beciom anaes Xe Aeee re sare 1,185 | 168 
Ne IVe OTA ON a!= -ioro.s\a 2 a! \eiererelai sicko a= <inini7 | 386 (EA getaenoee bptcssocene 386 | 64 

TRG ss oe ee eee eee | 55,852 | 111,340] 173,209 | 278,550 | 229,061 | 389,890 

From key grounds: | aS 
DEEL DSW OU ee ooniem nie tieesc sista wae esl | 58, 294 MT OU Oia cetaiarn'crar alle vara aie’ ore 58, 294 127, 218 
VWOUOR SER See en ee ee ee | 40,040 QDS OAS © |r ee al sorclsjai| anys letaters, res 40, 040 25, 948 
GSS eee cae oe = Sag Serene tinin Bate cletes nies | 73,065 iP TAU Wee oe ets ants see eee oi 73, 065 17, 747 
ONE Pees os ei onesies Bees asics 11, 243 TA 626 eelaotaarore| soeeeia tres 11, 243 1, 626 
WeLVCTODDOA tot neni daincissesccaeseears 6, 422 85:256) [= nc'a's ars ore [bcdocsenec 6, 422 5, 256 

LUGNiE) | Se eh ee TEOVOGE kL 79D ees oc oncicic|lesecmae acs 189,064 177,795 

Gramonieiale Oo S25 osc cole = ee 244,916 | 289,135 173,209 | 278,550 | 418,125 | 567, 685 
| | 
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AQUATIC PRODUCTS IN ARTS AND INDUSTRIES. 

By CHARLES H. STEVENSON. 

PREFATORY NOTE. 

The diversity and magnitude of the industries based on the utiliza- 

tion and manufacture of aquatic products are not fully appreciated. 

In a previous publication of this Commission” the great variety of 

fishery products used for food and their methods of preparation were 

discussed. In addition to the numerous items of food articles, the 

materials employed in the arts and industries compare favorably in 

variety and interest with similar products of the land. These may be 

roughly separated into five classes, viz, (1) oils, fats, and waxes; 

(2) fertilizers from aquatic products; (3) skins of aquatic animals 

and their products of furs and leathers; (4) the hard substances, as 

shells, scales, bones, ivories, etc., and (5) miscellaneous articles not 

properly classed with any of the foregoing, as glue, isinglass, seaweeds, 

sponges, marine salt, ete. The total value of the annual product of 

these throughout the world roughly approximates $45,000,000 in the 

condition in which they are first placed on the market, of which the 

United States contributes $11,000,000. 

Some of the most extensive fisheries of the world have been prose- 

cuted almost wholly for the purpose of supplying the oil markets. 

Whale oils were the first of all oils—animal or mineral—to achieve 
commercial importance, and for fully a century the whale fishery 

ranked as one of the principal industries of America. Indeed it was 

of far greater relative value in the industrial wealth of the country 

than the petroleum industries are at the present time. The seal fish- 

eries of Newfoundland, Norway, and other northern countries, which 

rank among the most daring and venturesome of marine enterprises, 

are dependent for their prosperity on the oil obtained from the thick 

blubber underlying the skins of the animals. The taking of men- 

haden on the Atlantic coast of the United States for conversion into 

oil and fertilizer gives employment to thousands of men and to several 

million dolars of capital. And in the various cod fisheries of the 

world the rendering of the livers into oil for medicinal as well as for 

technical uses is a source of great profit. In addition to these exten- 

sive industries there are numerous minor fisheries supported entirely, 

or to a large extent, by the oil markets. 

aThe Preservation of Fishery Products for Food, Bulletin U. S. Fish Commission, 1898. 

179 



180 REPORT OF COMMISSIONER OF FISH AND FISHERIES. 

From all varieties of aquatic oils may be separated, at a low tem- 

perature, a solid fat or grease known as ‘‘ foots” or ‘‘stearin,” some- 

what similar to the tallow obtained from sheep and oxen. This is 

obtained in the process of refining the oils, and the yield ranges from 

3 to 20 per cent of the bulk of the crude oil. It is sold at a few cents 

per pound, and is used as a substitute for tallow from sheep and oxen 

in sizing yarns, as emollient in leather-dressing, and for various other 

technical purposes. 

Bleaching the various marine oils produces a semi-solid fat known 

as ‘‘sperm soap,” ‘‘ whale soap,” ‘‘menhaden soap,” ete., according to 

the variety of oil treated. This material is used in smearing sheep, 

washing fruit trees, soap-manufacture, ete. 

In the process of refining sperm oil, instead of the foots, the wax- 

like spermaceti is obtained, the quantity yielded approximating 11 

per cent in weight of the crude sperm oil. Spermaceti is used princi- 

pally in eandle-making, as an ointment for medicinal purposes, for 

producing a polish on linen in laundering, and for self-lubricating 

sartridges. 

Another wax-like substance peculiar to the sperm whale is amber- 

gris, an extremely valuable substance found at rare intervals, but 

sometimes in comparatively large quantities within the intestines of 

that animal, and also afloat on the sea or cast up on the shores. A 

single whale has yielded $50,000 worth of this material, and several 

intances are reported in whieh $20,000 worth has been obtained from 

one cetacean. Ambergris was formerly used as an incense, in cook- 

ery, aS a medicine, and as a perfume. Its principal use at present is 

in the preparation of fine perfumes. 

The principal aquatic products used for fertilizer are seaweeds, 

shells of mollusks and crustaceans, non-edible species of fish, espe- 

cially the menhaden, and waste parts of edible species. At present 

the quantity of this fertilizer produced annually in the United States 

alone approximates 420,000 tons, worth $2,120,000. This is capable 

of very great increase, especially in the quantity of seaweeds and 

waste fish employed. 

Doubtless 50 per cent of the world’s stock of furs is obtained from 

aquatic animals. Formerly this percentage was greater, but it is 

reduced by the decrease in produet of beaver, fur-seal, otter, and sea- 

otter, and the large increase in quantity of certain land fur-bearers. 

Fully 75 per cent of all the furs produced in the United States are 

yielded by aquatic animals, principally the fur-seal, mink, muskrat, 

beaver, otter, and sea-otter. The value of the annual output of these 

in the United States approximates $2,500,000 in the raw or undressed 

state. 

Leather is made from the skins of practically all the aquatie mam- 

mals and of most of the species of fish, but these usually rank 

among novelty or faney leathers. Seal leather is produced in large 

quantities, the value of the annual product averaging $1,500,000. 
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The hide of the beluga, or white whale, is one of the best of allskins 

for leather purposes, on account of its durability, strength, and pli- 

ability. It is sold as porpoise leather, and probably $200,000 worth 

of tanned hides are marketed annually. Alligator skins are also 

obtained in large quantities, and owing to the peculiarity of their 

markings, are used entirely as fancy leather. Tanned walrus hides, 

especially the thick ones, are in great demand for polishing-wheels 

and other mechanical purposes, and about $100,000 worth are sold 

annually. ~Among the aquatic skins used to a less extent for leather 

purposes may be mentioned sea-lion, porpoise, sea-elephant, and a 

very large variety of fish skins, especially those of sharks. 

Of the hard substances existing in the form of shells, bones, scales, 

ete., shells are by far the most important. Nearly, if not quite, 

1,000,000 tons are secured annually in the United States, consisting 

principally of the shells of oysters, clams, river mussels, and a very 

much smaller quantity of other varieties. A fair valuation of these 

at the places of consumption would doubtless amount to $1,500,000; 

to this should be added about $600,000 as the value of pearls secured 

during the last year in the Mississippi Valley and elsewhere. The 

value of the shells secured outside of the United States, principally 

mother-of-pearl shells, amounts to $5,000,000 or $6,000,000 annually, 

and the pearls secured sell for nearly an equal amount. Pearls are 

not obtained in the seas in such large quantities as formerly, but their 

value is greatly increased. The manufacture of mother-of-pearl and 

sweet-water shell in the form of buttons, buckles, knife-handles, 

pistol-stoeks, ete., gives employment to nearly 10,000 persons in this 

country and to probably three times that number in Europe and 

elsewhere. 

The yield of whalebone in the United States fisheries is less than 5 

per cent as much as it was 50 years ago, but the reduced yield has 

been largely counterbalanced by the increase in value per pound. 

The product in the American fisheries now approximates 120,000 

pounds each year, worth $500,000, and about $150,000 worth is obtained 

in all other parts of the world. At the present market price the total 

value of whalebone secured in the United States fisheries since 1850 

is not far from $200,000,000. 

Comparatively little tortoise shell is produced in this country, the 

annual yield approximating $12,000 in value. The West Indies, 

South America, Africa, East Indies, Pacific islands, ete., supply 

probably $500,000 worth each year, much of which is manufactured 

in the United States. 

Little economie use is made of fish scales, except in the production 

of artificial pearls and other ornamental objects. Unique and attract- 

ive artificial flowers are made from the scales of sheepshead, tarpon, 

drum-fish, channel bass, ete. 

Cuttlebone and coral are not produced in the United States, but 

large quantities are imported into this country. 
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The yield of ivory in the form of walrus tusks, sperm-whale teeth, 

ete., is small at present, amounting to less than $25,000 annually. 

The principal industrial use for bones of aquatie animals is for 

conversion into fertilizer. Several varieties of curious bones are used 

for ornamentation, but their aggregate value is inconsiderable. 

The sponge output of Florida approximates $500,000 annually, and 

the value of the product throughout the world is probably not far 
from $5,000,000. 

The uses of seaweeds are numerous. They furnish thousands of 

tons of fertilizer, many nutritious foods, and a variety of chemicals, 

especially iodine and bromine. Other uses are in sizing fabrics, as a 

mordant in dyeing, in refining beer, in making paper, fishing lines, 

ropes, for stuffing upholstery, packing porcelain, ete. The Japanese 

have been especially adept in discovering uses for seaweeds. 

Glue-manufacture provides an outlet for the profitable use of much 

waste in dressing dried codfish. This material was formerly dis- 

‘carded as useless, but now tens of thousands dollars’ worth of 

choicest glue for postage stamps, court-plaster, adhesive paper, labels, 

envelopes, for mechanical purposes, and for sizing of straw goods 

and textile fabries, and likewise office and domestic mucilage are 

manufactured from fish skins. The product is very much stronger 

and more durable than glue made from the skins of mammals. 

Isinglass made from the sounds or swimming bladders of sturgeon, 

hake, cod, squeteague, ete., is used for clarifying fermented liquors, 

the cellular construction forming a sort of net which carries down 

floating particles. However, the use of this material has been much 

reduced, owing to the numerous substitutes obtained from domestic 

animals. 

Commercial albumen may be made from the eggs of cod and other 

species, but it has not yet been extensively manufactured. 

The preparation of oils and fertilizers, to which the present report 

is devoted, is intimately associated, especially in the case of the men- 

haden industry. The tissues remaining after the extraction of oil 

from herring and other waste fish, from the blubber of seals, porpoise, 

and the like, from the livers of cod and related species, the livers of 

sharks, from the waste parts of fish in dressing, ete., are commonly 

prepared for fertilizing purposes, and the preparation of the two 

materials is usually carried on in the same factory and in some 

instances by the same workmen. For this reason it appears desirable 

to combine in one paper the account of the preparation of oils and 

fertilizers from aquatic products. This paper, however, is divided into 

two parts, one relating to the preparation, characteristics, and uses 

of fish oils, fats, and waxes, and the other to the utilization of aquatic 

products as fertilizers. 



FISH OILS, FATS, AND WAXES.. 

GENERAL REVIEW. 

Previous to 1600 there was comparatively little demand for oil of 

any kind. Tallow dips, pine knots, and the like afforded the princi- 

pal means of illumination. The quantity of machinery in use was 

small and lubricants were in little demand. The leather industries 

were undeveloped and the greases required in currying were obtained 

principally from the fat of the animal furnishing the skin, supple- 

mented later by certain vegetable oils. 

The value of whale oils for purposes of illumination was not unknown 

previous to the seventeenth century, but the fishermen were unequal 

to the task of capturing the cetaceans, in large numbers. <A few that 

drifted ashore were secured, the use of the oil for illuminating pur- 

poses developed; and, as the experience and daring of the fishermen 

increased, their wanderings extended not only offshore, but to distant 

seas. After the invention of the Argand burner in 1784, whale oil 

became the principal illuminating agent, and at the beginning of the 

nineteenth century if was in general use. Not only were residences 

lighted with it, but also streets and municipal buildings. <A large 

quantity of sperm oil was used in residences of the wealthy and also 

in lighthouses, that being the principal illuminant in the coastal lights 

of the United States, England, Scotland, Ireland, France, and other 

advanced countries up to 1852. The currying trade had in the mean- 

time increased in importance, and grease for softening was secured 

in the form of oil from seal, walrus, sea-elephant, cod livers, ete. 

The increasing use of machinery resulted in an enhanced demand for 

a lubricant, which was generally furnished in the form of sperm oil. 

This resulted in very high prices; sperm oil, for instance, ranged 

from $1 to $2 per gallon, although the fishery increased until it was 

one of the most important organized industries of the world. Other 

fish oils became important commercial products, including oils from 

the livers of cod, haddock, sharks, ete., from herring, menhaden, 

sardine, pilchard, and other species of the Clupeide family, and a 
miscellaneous variety of minor importance. 

The continued upward tendency in prices, as a result of an increased 

demand, led to endeavors to find substitutes. Lard oil was success- 

fully introduced as a summer lubricant in the place of sperm oil for 

ordinary uses. Colza or rape-seed oil likewise entered into competi- 

tion with it as an illuminant, and the process of refining was improved 

until it became a fairly satisfactory substitute at about half the price. 

In 1832 France adopted colza in place of sperm oil as a light-house 

illuminant, and in 1845 it was adopted in the light-houses and light- 

185 
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ships of Great Britain. The difficulty of obtaining rape-seed oil in 

the United States and the importance of the whaling industry to the 

national welfare caused the use of sperm oil in this country for ten 

years longer, when through the researches and experiments of Pro- 

fessor Henry it was foun practicable to use lard oil, and in 1862 that 

became the illuminant in the light-houses of the United States. <A 

few years later both colza and lard oils were superseded by forms of 

petroleum. 

Not only did the products of petroleum take the place of aquatic- 

animal oils as illuminants, but they seriously interfered with them 

in the markets as lubricants. Then came the development of render- 

ing and refining a large number of vegetable oils, which are now 

used for many purposes formerly served by fish oils. Among these 

vegetable products are olive oil, cotton-seed oil, linseed oil, and, to a 

less extent, palm oil, cocoanut oil, corn oil, ete. The employment of 

these substances and a large decrease in the abundance of whales 

have resulted in a great reduction in the extent of the whale fishery, 

the fleet decreasing from 735 vessels in 1846 to 38 in 1902. Those 

marine enterprises more or less associated with the whale fisheries, 

as the taking of seals, sea-elephants, walrus, ete., have decreased corre- 

spondingly. 

Fish oils have therefore, to a large extent, given place to land 

products, and their diminished sale and reduced price have greatly 

decreased the prosperity of many fisheries. At present the use of fish 

oils for illumination as compared with that of mineral oils is very 

small in those countries where the latter are obtainable, their prin- 

cipal use being in miners’ lamps. But among many semicivilized 

people, especially those of subpolar regions, marine-animal oils are 

more easily obtained than petroleum, so that the native products con- 

tinue in use. And notwithstanding the large amount of mineral oils 

now used for lubrication of heavy machinery, there is yet an extensive 

demand for fish oils for that purpose, experience having shown that by 

their judicious blending with hydrocarbon oils a greater uniformity of 

lubrication is secured, and that less quantity is required than by use 

of mineral oil alone. The outlook for an increased use of fish oils in 

leather-dressing is said to be not encouraging, owing to a decrease 

in ‘‘hand-stuffing” and the increasing popularity of chrome tannage, 

in which only a small quantity of oil is required, and that usually a 

superior quality of neatsfoot. There is a wide field of technical uses 

wherein certain fish oils can not readily be dispensed with, espe- 

cially for lubricating delicate machinery, in steel-tempering and screw- 

cutting, as a body for paints to be applied to out-of-door surfaces, in 

the textile trades where only saponifiable oil can be satisfactorily 

employed, ete. 

In addition to their many technical uses, marine-animal oils are 

also used for nourishment to a considerable extent. The Eskimos 

and other primitive people depend. very largely on the blubber of 
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seals, walrus, and whales, for food supplies. Among more civilized 

nations fish oils are not used ordinarily as an, article of diet; an excep- 

tion, however, is the well-known and valuable cod-liver oil, of which 

twenty or thirty thousand barrels are annually consumed in cases of 

malnutrition. Certain therapeutic qualities are also attributed to 

various minor oils, as those from the shark, eulachon, manatee, 

dugong, alligator, terrapin, etc., but the use of these is not general. 
The marine-animal oils are divisible into four principal groups, viz: 

(1) blubber oils; (2) head oils; (3) liver oils, and (4) body oils. The 

blubber oils are obtained from the layer of fat between the skin and 

the flesh or muscular tissues of whales, seals, walrus, sea-lion, por- 

poise, black-fish, ete. Ilead oils are secured from cavities in the skull 

and from other head parts of sperm whales, black-fish, porpoise, 

sword-fish, halibut, ete. Some of these are of superior quality, as 

those of the black-fish and porpoise, for instance, which sell for $5 to 

$10 per gallon. The head oil of the sperm whale yields the valuable 

spermaceti. Those of the third group are obtained principally from 

the livers of cod and toa less extent from haddock, hake, pollock, 

cusk, ling, sharks, and skates. The bodies, heads, and viscera of 

these fish are so slightly oleaginous that they are rarely utilized eco- 

nomically for oil purposes. The body oils, or fish oils,” as they are now 

generally known commercially, are obtained principally from species 

of the herring family—the menhaden in America, the herring, sar- 

dine, and pilehard in Europe, and the iwashi in Japan. In case these 

fish are used. for food in large quantities, the viscera are generally 

devoted to oil-rendering. Most of the other species of food-fish con- 

tain so little oil that it is profitable to use only the intestines or other 

refuse dressings for this purpose. And in some the yield of oil is so 

small that not even the waste parts can be profitably utilized in this 

manner. In addition to the foregoing, there are a number of oils 

produced in various localities which enter largely into the domestie 

economy of those procuring them and yet are of little commercial 

importance, as alligator oil, turtle oil, terrapin oil, ete. 

The total annual product of crude oil from marine animals through- 

out the world is estimated at 18,300,000 gallons, of which 5,500,000 

represents the product from the blubber and fat of whales, seals, and 

the like; 5,300,000 gallons is from the livers of cod, shark, ete., and 

7,500,000 gallons from menhaden, herring, sardine, and other species, 

including waste in dressing fish. 

Even a brief survey of the fish-oil industries reveals the fact that 
they are not by any means so extensive as the natural resources per- 
mit. True, the right-whale fishery is prosecuted apparently to an 

«The term “fish oil” is used by chemists and other technologists as comprising oils from all 
aquatic animals. Previous to 1800 it generally referred to whale oils. At the present time its 
commercial use is generally confined to oils obtained from fish alone. In a restricted sense it 
refers especially to oil obtained from the principal species of the herring family in the locality 
in which the term isapplied. Thus ‘‘fish oil” on the Atlantic coast of the United States indi- 
cates in a restricted commercial sense the oil of the menhaden; in Norway, the herring; in 
France, the sardine; in Japan, the iwashi, etc. 
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extreme limit, and the same is possibly true of the seal fisheries of 

certain regions. JIlowever, there is probably no other oil-yielding 

fishery of which the same can be said. Sperm whales are more numer- 

ous than they were fifty years ago, when the United States employed 

300 vessels in their capture, securing 100,000 barrels of oil annually, 

as compared with the present product of less than 20,000 barrels. 

Porpoise and other small cetaceans exist in such large numbers that 

hundreds of thousands if not millions of gallons of oil can be secured 

from them. Only a very small percentage of the oil-yielding sharks 

are utilized. Much greater quantities of menhaden might be taken 

than are secured at present, and comparatively little of the abundant 

waste fish and dressings or refuse from the markets, canneries, ete., 

are used in oil-production. 

The principal reason for this is that the present economic condi- 

tions do not warrant an extension of these industries. The market 

for fish oils is regulated by that of the mineral and vegetable prod- 

‘ucts which are used as substitutes, and which can be sold at very low 

prices, making it necessary to exercise very great economy in the 

production of fish oils. Vessels, factories, etc., already on hand may 

be used, but in the United States at least it is questionable whether 

the building of new and costly equipment for oil-production would 

prove profitable under present market conditions except in specially 

favorable instances, unless the closest economy be practiced. The 

vessels composing the present sperm-whaling fleet, for instance, may 

be kept employed with a fair profit, but with the present prices the 

fitting out of expensive new vessels can scarcely meet with a large 

return on capital invested. The present equipment of menhaden 

steamers and factories was built and paid for during a period of 

prosperity, when menhaden oil was high in price, and they may be 

continued in service with profit, but the conditions are not encour- 

aging for a great extension of the industry. If a profitable market 

could be found for the product, the yield of fish oils throughout the 

world could proba’ ly be increased many times its present extent. 

THE WHALE OILS. 

BRIEF REVIEW OF THE WHALING INDUSTRIES. 

It is scarcely within the province of the present report to enter into 

a detailed history of the whale fisheries, unquestionably the most 

picturesque and once the most extensive of all marine industries of 

the world. In order, however, to present a fair idea of the produc- 

tion and utilization of whale oils, it is desirable to review briefly the 

history and present conditions of these industries. 

Whales are divisible into two groups, (1) toothed whales and (2) 

bone-bearing or whalebone whales. To the first group belongs the 

sperm whale or cachalot, which yields sperm oil, spermaceti, ivory, 

and ambergris. This group also include, *he bottle-nose whale, the 
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pilot whale, the beiuga or white whale, and many species which are not 

popularly known as whales, including the narwhal, grampus, orca or 

killer, dolphins, porpoises, etc. The bone-bearing whales are divisi- 

ble into two classes, (2) smooth whales and ()) furrowed whales, or 

rorquals. The first embraces the right whales of different species 

and the bowhead or Arctic whale, all of which are prized for their oil 

and baleen. Of the rorquals, or those whales possessing longitudinal 

folds of blubber on throat and stomach, may be mentioned the hump- 

back, finback, sulphur-bottom, and California gray whale. As these 

are ordinarily difficult of capture and are of minor value, the whale- 

bone being rather short for commercial use, they have not been pur- 

sued so extensively as have the sperm, right, and bowhead whales. 

In the United States markets the standard varieties of oils are “sperm 

oil” and ‘‘ whale oil,” and sometimes ‘‘ humpback oil.” ‘* Whale oil” 

is a mixture of the product of all whales except the sperm whale, and 

sometimes includes that of black-fish and walrus. 

The use of whale oil appears to be of ancient origin. - Doubtless it 

was first obtained from whales accidentally stranded on the shores, a 

more frequent occurrence during the early abundance of the cetaceans 

than at present, when their numbers have been so greatly reduced by 

excessive fisheries. As the demand for the oil increased beyond the 

supply available from stranded whales, individuals sighted from the 

shore were attacked and beached. Owing to the frailty of the boats 

and equipment, this was a more daring attempt than might be sup- 

posed. It is difficult to trace the origin of the fishery, but certainly 

it was prosecuted a thousand years ago. 

Just prior to the Revolutionary war, according to Starbuck and 

other authorities, there were 183 American vessels in the right-whale 

fishery of the North Atlantic waters, and 125 were engaged in cruis- 

ing for sperm whales from Newfoundland to the coast of Brazil. The 

Revolutionary war and the war of 1812 interfered with the fisheries; 

but during the period of peace following 1815 they increased greatly 

in extent until 1846, when the fleet numbered 678 ships and barks, 35 

brigs, and 22 schooners, a total of 735 vessels, with an aggregate ton- 

nage of 233,189 tons, and a value of $21,075,000, exclusive of outfits 

and supplies. The entire capital invested in the fishery and its asso- 

ciated industries at that time approximated $40,000,000, and 40,000 

persons derived from it their chief support. During the same year 

the whaling fleet of all Europe numbered but 230 vessels. The crude 

value of the American catch from 1840 to 1860 averaged about 

$8,000,000 annually. The greatest value was in 1854, when 2,315,924 

gallons of sperm oil worth $1.48% per gallon, 10,074,866 gallons of 

whale oil worth 592 cents per gallon, and 3,445,200 pounds of whale- 

bone worth 394 cents per pound were secured, the total value being 

$10,802,594. In the preceding year, 1853, the total product was 

3,246,925 gallons of sperm oil, 8,193,591 gallons of whale oil, and 

5,652,500 pounds of whalebone, the whole valued at $10,766,521. 
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Sperm oil and whale oil then served nearly all the diversified uses 

for which oil was required, the chief exception being leather-dressing, 

for which neatsfoot and cod oils were largely employed. The prin- 

cipal uses were as illuminant, lubricator, in cordage-manufacture, 

screw-cutting. and steel-tempering. The streets of the principal cities 

were lighted with the oil, and theaters and public buildings were 

lighted with gas made from the foots. A stock anecdote at the time 

referred to foreign sailors climbing up the posts of the New York 

street lamps to drink the whale oil, thus leaving the city in darkness. 

The extent of the fisheries soon began to tell on the abundance of 

the whales, necessitating much longer and more costly voyages, and 

consequently higher prices for the products. With the increased price 

vame the active search for substitutes, and colza oil and lard oil were 

largely employed. The competition, however, had little effect on the 

market for whale products until the adoption of petroleum as an illu- 

minant, and subsequently as a lubricant. Its dangerous qualities 

at first greatly checked its use, but as improved methods of refining 

were introduced it was quite generally adopted and proved most influ- 

ential in decreasing the profits of the whale fishery. 

The restricted market and the reduced price resulted in a gradual 

decrease of the whale fishery. Various agencies accelerated this 

decrease, while others retarded it. Among the former may be men- 

tioned the destructive influences of the civil war, including the sink- 

ing of 36 vessels in blockading Charleston Harbor, and the burning 

of 46 vessels, with outfit, supplies, and cargoes by privateers; also 

the loss of 33 ships in the ice of the Arctic Ocean in 1871, and a similar 

abandonment of 12 vessels in 1876. Among the agencies tending to 

retard the decrease in the fishery is the greatly enhanced value of 

whalebone, which increased from 13 cents per pound in 1833 to $7 per 

pound in 1891. Indeed it is the whalebone market alone which sus- 

tains the present right-whale fisheries of the world. ‘The table on 

page 204, showing the annual product of sperm oil and whale oil from 

1860 to 1902, inclusive, presents a fair idea of the gradual reduction 

in extent of the American whale fisheries. Owing to the decreased 

extent of the fishery, sperm whales are increasing in numbers and 

are apparently more abundant at present than at any time since the 

fifties. The bowhead and right whales, however, are doubtless more 

searce than at any time since their capture became an object of com- 

mercial pursuit. 

In 1901, the 20 sperm-whalers cruising in the Atlantic Ocean met 

with good success, especially those on the Hatteras and Charleston 

grounds, securing 12,550 barrels of oil, according to the Whalemen’s 

Shipping List, an average of 627 barrels to each vessel. The same 

season in the Arctic and North Pacific, however, was the poorest for 

many years. The fleet there consisted of 11 steamers and 6 barks. 

Three steamers were lost, and the total catch was only 43 bowheads 

and 13 right whales, as compared with 80 bowheads and 14 right 
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whales in 1900. The yield of oil approximated 2,870 barrels, and of 

whalebone 105,150 pounds. Five barks were employed in sperm- 

whaling off the coast of Japan, taking 4,100 barrels of oil. The mar- 

ket for sperm oil in 1901 opened at 55 cents per gallon, but gradually 

increased and closed the year at about 65 cents per gallon. The 

price of whale oil at San Francisco was 32 to 38 cents and in the 

Eastern markets 58 cents per gallon. 

In 1902 the whaling fleet of the United States consisted of 5 steamers, 

18 barks and brigs, and 12 schooners, aggregating 8,566 tons. Of 

these, 11 barks and 10 schooners were sperm-whale fishing in the 

Atlantic Ocean, 8 steamers in the Arctic, 6 barks in Okhotsk Sea and 

off the coast of Japan, 2 schooners in Hudson Bay, and 1 brig at Deso- 

lation Island. - 

The total whale-oil product of the world at present approximates 

3,000,000 gallons yearly; of which 750,000 gallons are produced by the 

United States fisheries, 900,000 by those of Norway, and the remain- 

der by Seotland, Russia, Japan, Newfoundland, and other countries. 

THE BLUBBER AND ITS YIELD OF OIL IN DIFFERENT WHALES. 

The blubber is a layer or blanket of fat lying between the skin and 

the flesh or museles and encompassing the bodies of all cetaceans 

and likewise of most of the other aquatic mammals. It varies in 

thickness from 1 to 22 inches, according to the species, size, and 

condition of the animals. The blubber of right whales is thicker, on 

an average, than that of the cachalot or sperm whale, although an 

individual of the last-named species has afforded fat 22 inches thick. 

The blubber of most species is tough and elastic, but that of the 

humpback is soft and yielding, and the ropes and chains encompassing 

it tear out easily. The blubber of poor whales is hard, compact, and 

tenacious; but when the animals are fat it is softer and yields oil 

readily, even when handled. In color it varies from a yellowish or 

dirty white to a somewhat unusual pinkish or reddish cast. The 

whitish blubber is usually found on young whales, more especially 

sucking calves, and is of a milky appearance. That of old whales 

has a coarse grain, and yields or gives out the oil freely; hence it is 

not so difficult to boil as is the fat of young whales, from which it is 

almost impossible at times to extract the oil, the texture being so fine 

and close. 

In case of the baleen whales the blubber from all parts of the ani- 

malis commingled and boiled together. With the sperm whale, how- 

ever, the process of saving the oil is different. The most valuable oil 

of this species is found ina large cavity or reservoir known as the 

“ease,” situated anterior to the cranium, which yields clear oil and 

spermaceti, in equal quantities. These products are known as ‘‘ head 

matter.” Lying beneath the case is a wedge-shaped mass of pinkish 
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fat, composed of oil, spermaceti, and ‘‘ white horse,” the last being an 

extremely tough and sinewy blubber-like substance found about the 

head and neck, as well as upon other parts of the whale. The lower 

anterior portion of the junk, known as the ‘‘nib end,” is similar to the 

body blubber and devoid of spermaceti. Spermaceti is also found on 

certain parts of the body, especially in the core of the ‘‘hump” and 

about the ‘‘ridge,” situated along the back toward the ‘‘ small,” but 

not in so great abundance as in the case. The yield of the head 

averages about one-third of the total oil-product of the sperm whale. 

Instances have been reported, however, in which it has been 50 per 

cent and even as high as 60 per cent of the total. 

The following parts in the sperm whale are utilized as an oil-yield- 

ing produet: The body blubber, case, junk, hump, ridge, lower jaw, 

head skin, scalp, small flukes, vertebrae, and fin bones. The bones 

of all whales are porous or spongy in texture, and the cavities are 

filled with more or less oil. The small bones, such as the fin bones 

and the vertebra, as well as the ‘‘pans,” or broad posterior extremi- 

ties of the lower jaw-bone, are chopped up with axes and boiled out. 

The cranium, or, as it is known to whalemen, the ‘‘scalp,” is gener- 

ally thrown overboard, but sometimes it is chopped up and _ boiled. 

The ‘“‘head skin,” or the great mass of fat covering the scalp, may be 

rendered if whales are scarce, but when they are plentiful its utiliza- 

tion is not profitable. Some of it is exceedingly tough, and the small 

quantity of oil it contains is difficult of extraction. 

Whales are generally rated by the amount of oil which they yield 

‘ather than by the size or length. The yield is expressed in barrels, 

and an animal may be a ‘‘40-barreler” or a ‘‘100-barreler.” In 

appearance they are often deceptive, the largest ones not always 

yielding the greatest amount of oil. Usually the whalemen approxi- 

mate the product with remarkable accuracy, but sometimes their 

guesses miss the mark widely. Blubber yields about 75 per cent of 

its weight in oil, 4 tons of blubber producing about 3 tons of oil, each 

containing 252 gallons wine-measure. Sperm whales yield from 45 to 

145 barrels of oil, averaging about 25 or 30 for the cows and 75 to 90 

for the bulls. 

The oil-producing parts of the right whales are the body blubber; 

the tongue; the head gear, comprising the head, scalp, throat, lips, 

and head skin; and the blubber on the fins. The right whales 

yield a larger quantity of oil than the cachalot, and the bowhead or 

Arctic whale yields a larger quantity than the right whale of tem- 

perate waters. In 1861 the General Pike, of New Bedford, took a 

right whale on the Kadiak ground which stowed down 274 barrels of 

oil. The schooner Lizzie P. Simmons, New London, killed a bow- 

head whale on October 28, 1882, in Cumberland Inlet, which yielded 

2,550 pounds of whalebone and 6,000 gallons of oil, the value of the 

former being $7,687 and of. the latter $3,500, a total of $11,187 from 

a single animal. According to whalemen, the right whales now cap- 
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tured are not so large as formerly, but the sperm whales seem to 

average about the same. 

— The humpback whales and the finback whales of all oceans are fre- 

quently captured by deep-sea whalemen and often by shore whalemen, 

especially in the Finmarken fishery. Since both of these varieties 

usually sink when killed, they are rarely hunted except ‘‘on sound- 

ings.” The oil-yielding portions of the humpback are the body blubber; 

head skin; lips, which are small; tongue; entrail fat, the source of a 

large percentage of the oil, and the striated folds of fat on the breast 

and abdomen. The entrail fat resembles very closely in appearance 

the corresponding fatty substance of the ox; its oil is of the same 

grade as that of the blubber of this species, which is equal in grade 

to the oil of right whales. 

Not only are the oil and whalebone yielded by finback whales much 

less in quantity, but they are also inferior in quality to those obtained 

from the right whales. For this reason, and also on account of their 

great activity and the difficulty of capturing them by harpooning, 

they were formerly neglected by whalers; but since the employment 

of steam vessels with bomb guns and explosive lances an extensive 

fishery for them has been established on the Norwegian and New- 

foundland coasts and minor fisheries on the coasts of Russia and Japan. 
The California gray whale is occasionally taken in the lagoons of 

Japan and on the west coast of the United States. The oil-bearing 

parts of this species which are utilized are the body blubber, head 

skin, throat, lips, flukes, and entrail fat. According to Capt. George 

O. Baker, of New Bedford, during several years following 1866 a brig 

from New Bedford, Mass., made quite a business of catching California 

gray whales for the food markets of Japan. 

The bottle-nose whale, so called from the peculiar shape of its head, 

yields on an average about 12 barrels of oil. The principal places 

where this species is caught are along the edges of the ice fields of 

northern Europe, between Bear Island and Iceland, the fishery being 

prosecuted principally by Norwegians hailing from Ténsberg and 

Sandefjord. Like the sperm whale, the bottle-nose possesses a quan- 

tity of oil in the cavity of the head, which yields spermaceti in the 

process of refinement. The blubber oil of the bottle-nose comes next 

to sperm oil in quality. It gives no residuum, and is therefore 

employed for lubricating small machines, spindles in mills, ete. 

Besides the above, a number of minor cetaceans are occasionally 

utilized for their oil; among them the orea or killer whale, the nar- 

whal, the beluga or white whale, the black-fish, and the porpoise. 

These have a coating of blubber ranging from one-half to 4 inches 

in thickness, and, although not extensively sought after, many are 

taken in various parts of the world. 

The beluga is plentiful in the Arctic seas and in the North Pacifie 

and comparatively numerous on the Labrador coast and in the St. 
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Lawrence River, where it forms the object of a small but profitable 

fishery. The steam-whalers sometimes pursue and capture it in great 

numbers in the Arctic, but only when the Greenland whale can not 

be found, for the yield of oil is small and the animal is so swift and 

active that it is not readily captured. The adult is from 10 to 15 feet 

in length, and of a creamy white color. The blubber is about 2 inches 

thick, and each animal yields from 20 to 100 gallons of oil excellent in 

lubricating qualities. 

The orea affords a good variety of oil, but owing to its aggressive- 

ness it is not often attacked by the whalers. It has occasionally been 

saptured on the New England coast, and has also been taken on the 

west coast of Africa, especially off Walfisch Bay. The blubber is 2 

or 3 inches thick, and simila~ in color and texture to that of the sperm 

whale. 

The narwhal yields a small quantity of oil, which is used consider- 

ably by the Eskimos and Greenlanders. It is ordinarily very pale 

in color, in fact almost colorless. The narwhal is not usually an 

object of pursuit by our whalemen, as its capture is surrounded with 

many difficulties, owing to its retreats in the ice floes. The valuable 

black-fish and porpoise oils are discussed in a separate chapter. 

The following tabulated statement of the yield of oil from the sev- 

eral species of cetaceans has been prepared with much eare after con- 

sultation with the most experienced whalemen of various ports: 

Yield of oil in bar- 
rels of 31} gallons. 

Species. |. = 

Nae Average. 

Right whale, Pacific _....__-.-_- bP Se 5 Ce eu Se aoe oe oe ae ges Re me eee 25 to 250 90 
Right whale, Atlantic: “ts tb siic? Oe sis es ees eae ci ee eee | 25 150 75 
Bow head: oo sse. oe ee SS Ree SR eee ee ee See So: 30 =. 250 100 
Sper whales. ee. 2 Li:Beo tic Nee: Ser. Ree Be 45 45 
Humpback, Pacific. 11. -- ss. 2266-8. | eee eee oe ee ee eee 10 =110 42 
Humpback; {Attlatitic.. 20. 5s SU See ee eS ee ee ee 40 
Pinback, Pacific =~) 2h) 22 See ee eee 10 70 35 
Pinback. Atlantic 22s..< --aheoeee ce es eee een a ee fe uat cee SES eee | 20 60 38 
California grayiwhale..--2<5 2226 ee ee Se ee ee | ake 60 30 
Bottlemose whale. -J8 oo S22 an ee A oe ee Seer ee eee ees 4 25 12 
Ores. or liller whale: 2225s ee Se eS eee | ee 6 24 
Boluga or white whale: con et) Se sees = ee ee ee ee eee 2 3 1h 
Bsc a fisiy oo aon so ene a a I ee 4 4 1} 

The methods of cutting-in and removing the blubber have already 

been described by numerous writers, and especially by James Temple 

Brown, rendering unnecessary any extended description in this paper. 

Suffice it to state that the whale is attached to the side of the vessel, 

and by cutting in a spiral line and at the same time rolling the 

cetacean, the blubber is removed in a helical strip 5 or 6 feet wide, 

and this is boarded in lengths of 12 or 15 feet, called ‘‘ blanket-pieces.” 
The manner of doing this and of boarding the head gear is germane 

to nautical engineering rather than to the subject of oil-rendering. 

aFishery Industries of the United States, Vol 2, Sec. 5, p. 278. 
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CONVERSION OF THE BLUBBER INTO OIL. 

The following notes on the present methods of converting whale 

blubber into oil are the results of inquiries and investigations made 

by the writer during the last four years, and especially in October, 

1901, when many practical whalemen were interviewed. Especially 

are we indebted to Capt. George O. Baker, Capt. Charles H. Robbins, 

Capt. James Avery, and Mr. W. R. Wing, of New Bedford, Mass. 

The reduction of oil from the solid mass of blubber, though tedious 

in detail, is an operation of simple character, requiring merely that 

the substance shall be exposed to heat. The blanket-pieces, 12 or 

15 feet long and 5 or 6 feet wide, are first ‘‘leaned,” consisting in 

removing the pieces of muscles which cling to the fat during the 

process of cutting-in. By means of spades they are cut into smaller 

sections, called ‘* horse-pieces,” about 2 feet long and 6 inches wide. 

These are passed to the mineers. If the blubber is too thick, say 

over 12 inches, it is sometimes split before it is minced. 

Two methods of mincing the blubber are employed, viz: by hand 

and by machinery. The former was the first adopted and is gener- 

ally used at the present time. It is extremely laborious, but most 

whalemen prefer it, since the pieces are minced more uniformly and 

consequently the oil boils out more freely. The horse-pieces are laid 

lengthwise and with the flesh side downward upon a bench called 

the ‘*mincing-horse,” and are scored or cut into slices varying from 

one-fourth to three-fourths inch thick, called ‘‘ minced horse-pieces.” 

The knife cuts through the skin, but is stopped within about an inch 

of the base, so that the slices are held together like the leaves of a 

book, and in this condition they are pitched into the try-pots. 

The try-works are built of brick athwartships between the foremast 

and the mainmast. The usual dimensions are 8 or 10 feet long, 7 or 

8 feet wide, and about 43 feet high. The first course of bricks, or 

the base, is laid in openwork, forming channels through which the 

water may freely circulate. The fireplaces, or ‘‘ arches,” as they are 

known aboard a whale ship, are strengthened by pieces of iron and 

are furnished with sliding doors. Two large metallic try-pots are 

placed within the try-works, with their bottoms resting upon the 

arches or furnaces. These are shaped like the old-fashioned 3-legged 

pots so intimately associated with the domestic hearths of our fore- 

fathers. They range in capacity from 120 to 200 gallons each. 

While boiling the blubber, the fires are kept up day and night. 

Naturally, the fuel supply is an item of no small consideration to the 

whalemen. <A quantity of cord-wood, each stick sawed into two 

pieces, and all kinds of refuse wood are included in the vessel’s outfit 

and relied upon for starting the fires. But when fairly under way the 

highly combustible residue of the fat, known as ‘‘scrap,” is mainly 

depended upon. Once in awhile a whale is secured so fat that the 

scrap is not sufficient to keep the fires going and the ‘“‘fat lean” and 

F. C. 1902—13 
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similar materials are burned, and sometimes even a part of the rich 

blubber is consumed as fuel in order to save the remainder. 

It is well known that the boiling point of oil far exeeeds that of 

water. So intense is the heat at times that the solder upon the imple- 

ments used about the pots is melted. It is important that all water 

should be expelled in order that the oil may not become rancid when 

barreled. It is equally important that every precaution should be 

taken to prevent water from getting into the pots during the process 

of boiling, the action of the oil under such cireumstances depending 

upon the quantity of the extraneous fluid which is suddenly brought 

in contact with it. If the pots are not sheltered heavy rain may cause 

the oil to foam up, and when the vessel ships a heavy sea or when a 

very heavy rainstorm occurs, the contents of the pots are apt to throw 

up an immense cloud of steam and seatter the seething oil. Commu- 

nicating with the fire, the oil is ignited with a flash, and the streams 

of burning liquid pour out upon the deck, sometimes with disastrous 

effect. As soon as the contents of the pots show a tendency to boil 

over, pieces of fresh blubber are pitehed in, and if this is not suffi- 

cient the fire is immediately banked. 

To prevent the vagrant pieces of lean which have accompanied the 

blubber from clinging and burning to the side and bottom of the pot 

and thus darkening the oil, the boiling mass is vigorously stirred. 

This is one of the most important duties in the process of oil-rendering. 

Instruments are never used on a whale ship for testing the heat or 

culinary condition of the oil; the men rely mainly on their experience 

as to the best time for removing it, judging either by the color of the 

serap or by spitting into the boiling mass, this producing a peculiar 

erepitating noise when the blubber has been sufficiently cooked. 

As fast as the pieces of blubber are resolved into oil, the residuary 

fragments are transferred to a rough box called the ‘‘scrap-hopper ” 

or ‘‘strainer-cooler.” Its size depends upon the dimensions of the 

try-works, but usually it holds from 1 to 14 pots of scrap. It consists 

of two compartments, the upper portion, or hopper, for the scrap and 

the lower part for the oil, the two separated by a wooden partition 

containing numerous holes, so that the oil may readily drain from the 

material. 

The best and most economical way of utilizing the scrap has always 

been an important problem to the whalemen. ‘The body of the sperm 

whale usually boils out freely, and consequently the scrap is dry, 

contains little oil, and is valuable only as fuel. The refuse of the 

right whale, however, retains considerable oil, and the whalemen are 

averse to burning it until after they have extracted the oil by com- 

pression. The scrap from both the sperm and the right whales is 

regarded as an important fuel supply and is economically saved at 

each fare during the voyage and used for boiling the blubber of whales 

taken subsequently. 

Although the oil may be thoroughly cooked when the first scrap 
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is removed, it is not bailed off, the usual plan being to fill the pot 

with fresh blubber and again boil if down until the pot is full. In 

this manner the hot oil melts the cold blubber and the latter reduces 

the temperature of the oil already rendered, 

The bones of cetacea contain more or less oil, but they are utilized 

in oil-rendering only when whales are searee. On a good voyage the 

endoskeletons are thrown overboard as fast as the coating of fat is 

removed, provided they are not required for fuel. 

The blubber of the ‘‘small” and the lobes of the flukes are cut into 

horse-pieces and boiled out with the body blubber, being of the same 

nature. The entrail fat of the humpback whale may be boiled by 

itself or with the blubber, whichever is more convenient, the oil of the 

fat and that of the blubber being of the same grade. The fins of the 

sperm whale are cut up with spades; the fatty covering is boiled with 

the body blubber, and the bones with the fat-lean. The oleaginous 

covering of the fins of the right whale is cut into horse-pieces and 

boiled with the body blubber; the fin bones of this species are rejected. 

The head skin, or the fatty covering of the crown of both the right and 

bowhead whales, and, indeed, the ‘‘ headgear’ 

horse-pieces and run through the pots with the body blubber. 

The tongue of the bowhead as well as of right whales is also reduced 

to horse-pieces and boiled out. The tongue blubber is close-grained, 

orof much finer texture than that of the ordinary blubber, and is usu- 

ally boiled out last. When ‘‘green” its oil is extracted with great 

difficulty, if, indeed, this can be accomplished at all when cooked by 

itself, unless very finely minced; hence it is sometimes laid aside and 

run through the pots in easy stages with the body blubber of the next 

eut. A muscular, fibrous substance known as ‘‘ plum pudding” per- 

meates the blubber of the tongues of these two species of whales, 

extending longitudinally through the central part and in greater 

abundance near the roots. Most of it is utterly worthless and is 

thrown overboard when detached from the fat of the tongue. At 

times, however, when the fat predominates, the ‘‘plum pudding” is 

saved and boiled out with the tongue or the refuse of the whale. It is 

almost impossible to render it when cooked alone. 

The ‘‘ginger rolls,” or plaited folds on the throat and breast of the 

humpback, are cut into horse-pieces and rendered with the body blub- 

ber; but the intermediate substance, resembling ‘‘ white-horse” in 

some respects, is extremely tough and elastic, and is absolutely worth- 

less as an oil-yielding substance. 

In trying out a sperm whale, either the body blubber or the head 

matter, including the junk and case, may be boiled out first; but they 

are never cooked together, since it is not policy to mix the oils, the head 

oil being worth a cent or two per gallon more than the body oil. The 

manner of preparing the case and junk for the pots being different, 

they will be described separately. 

If the body blubber is tried out first, the head matter is deposited 

>of both, are cut into 
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in junk casks as fast as it is whipped or bailed from the case. The 

junk is reduced to horse-pieces, placed in similar receptacles, and 

held in reserve with the head matter until the body blubber has been 

disposed of. The junk casks are ordinary oil casks with one head 

removed, and vary in capacity from 100 to 300 gallons each. They 

are also used to hold the scrap which is saved as fuel. Instead of the 

casks some of the larger vessels have one or two tanks between decks, 

which are used as temporary receptacles for the head matter and also 

for storing the oil. 

When ready to boil out the head, the try-pots are well scrubbed, 

greater care being taken than when boiling the body blubber. They 

are next about half filled with some of the head matter as soon as 

it is bailed from the case, the remainder being stowed away as just 

mentioned. With legs and feet bare, men get into the pots and, 

standing in this odorous compound, squeeze out the soft pieces of 

fat. The oil flows freely between their fingers into the pots, while the 

refuse, called ‘‘ twitter,” is thrown into another receptacle, called the 

deck-pot, or perhaps into serap-tubs. Notwithstanding the many 

improvements that have been made in the oil industries, no process 

of eliminating this membranous texture from the crude sperm oil has 

yet been discovered except the one just referred to—that of squeezing 

by hand. It is necessary to remove these fibers to prevent them from 

charring and darkening the oil. The case being carefully squeezed, 

the fires are started and the cooking then commences. The pots are 

spaded constantly to prevent the small but sometimes numerous par- 

ticles of twitter, which have not been removed, from burning against 

the sides and bottoms. Meantime other men are squeezing out the 

remainder of the head matter deposited in the junk cases, and this is 

kept in serap-tubs and poured into the pots as soon as the first install- 

ment has been properly cooked and bailed off, this operation continu- 

ing until all the head matter has been boiled out. 

While the case is boiling, some of the crew cut the junk into horse- 

pieces somewhat larger than the body-blubber horse-pieces, and these 

sections, after mincing, are pitched into a pot of thoroughly cooked 

head matter. The hot oil of the case soon dissolves the junk, the two 

mingling most intimately, being of a kindred nature. Sometimes the 

ease and the junk are boiled separately. : 

White-horse in considerable quantity ranges through the junk in 

streaks. It is tougher and whiter in large whales than in small ones. 

The fatty substance found between these layers, or strata, is soft— 

about the consistency of butter—and is of a pinkish cast, resembling 

somewhat in color the meat of a watermelon. The white-horse of large 

whales, especially of an aged male, is remarkably tough and is detached 

by means of sharp cutting-spades and thrown overboard. There is 

little oil in it, and its extreme toughness prevents it from being 

minced. If attempts are made to boil it out with the junk, it usually 

soaks up more oil than it yields, But the junk of small whales, more 
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particularly the cows, including both the white-horse and the fat, may 

be cut into horse-pieces, minced, and boiled out together. The process 

of mincing the pieces of junk and pitching them into the try-pots is 

identical with that previously described in connection with the body 

blubber. While some of the men are cutting out the white-horse and 

preparing the junk for the pots, others are scraping up the oil, which 

flows out-profusely during the operations. 

The hump and ridge of the sperm whale are cut into horse-pieces 

and boiled out with the head and with the fat secured from the jaws. 

The term ‘‘ twitter,” which has been previously referred to as applied 

to the thread-like or membranous substance ranging through the con- 

tents of the case, is also applied to the lining of that reservoir. This 

is from 2 to 3 inches thick, glutinous, and extremely tough. In deeap- 

itating the sperm whale, especially in severing near the bunch of 

the neck, a very sharp spade is required to cut through this toug2 

and elastic formation. Although it is very difficult to manipulate, an 

economical whaleman never throws this substance away. Since it 

can not be boiled out with the case, for the reason above given, it is 

saved and run through the pots with the fat-lean after the case and 

junk have been cooked. 

There are two kinds of ‘* lean,” the ‘‘elear-lean” and the ‘‘ fat-lean.” 

The clear-lean, as the term signifies, is composed almost entirely of 

muscles, and is rejected as utterly worthless to the uses of whalemen. 

The fat-lean is composed of fat and lean so intermixed that sepa- 

ration by means of knives is impracticable. It is obtained prin- 

cipally about the jaw, as well as from other external parts of the 

whale. A large portion of it is cut from the blanket pieces during 

the process of leaning. When whales were abundant, the fat-lean 

was thrown away, but at present many, if not all, of the whale- 

men convert it into oil after the oil from the head and body blubber 

has been boiled out and bailed off. The fires are then drawn, the 

try-works cooled down, and the fat-lean is pitched in. This is a deli- 

cate operation, and if not performed in the proper manner there is 

danger of cracking the pots. Water is usually placed in the pots 

first and the fat-lean is pitched in until the pots are about two-thirds 
full, and then the twitter and lipperings are added. The fires are 
started, the admixture brought to the boiling point, and the works 

are again cooled down. When cold the oil floats upon the surface, 
and the water and cracklings remain at the bottom. If the process 
has been skillfully conducted, the oil may be almost as light and 
clear as any obtained from the better and purer parts of the whale. 
As a rule not more than two pots of this substance are boiled down, 
for the oil obtained from it is generally more or less sour—a result 
probably from either mixing it with water when boiling, or because it 
had become tainted through decomposition, or it may be due perhaps 
to both causes. This oil is usually barreled separately. 

The oil obtained from the fat-lean of one whale is sometimes mixed 
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with that obtained from the blubber of the next capture, this being 

effected by putting a few gallons of it into the cooling tank every time 

a pot of the subsequent fare is bailed off. Notwithstanding the impor- 

tance of keeping the different grades of oil separate, some whalemen 

adulterate the blubber oil to a greater or less degree by the addition 

of fat-lean oil, yet they are prudent enough to save several casks 

of the latter grade to show on their return that the fat-lean has not 

only been economically saved, but also that its product has not been 

mixed with oils of higher grades. 

The slivers, or small pieces that have been cut and hacked from the 

blubber while reducing it to horse-pieces and mincing it, are also saved 

and boiled with the blubber. The ‘‘slumgullion” and ‘‘lipperings” or 

‘*dreenings ” of the blubber—consisting of a mixture of the blood which 

issues from the fat-lean and the salt water and oil which flows from the 

blubber while the men are handling it as they hoist it aboard ship, stow 

it away, and prepare it for the try-pots—though discarded in the palmy 

days of whaling, are now carefully husbanded and amalgamated. 

Like the sweepings of the floors of mints, this liquid refuse of the 

eatch is refined in the whaleman’s crucible in order that nothing may 

be lost. After the solid matter has been disposed of, both the deck 

lipperings and the blubber-room lipperings are usually deposited in 

barrels ortubs and there scalded with hot oil. The oil thus obtained is 

‘caked off and transferred to the cooling tank. In ease the lipperings 

are not clean they are cooked with the fat-lean. 

‘*Slush” is the skimmings from the tops of the pots, and is usually 

saved by the cook, who is commonly entitled to one-half of it. On 

arrival home it is sold to manufacturers of soap, and it is even clarified 

and mixed with lard. At sea the whalemen sometimes eat the slush 

as a dressing in the form of gravy on sweet potatoes, etc., but it is 

doubtful if they could be induced to eat it ashore, although it is quite 

clean and nutritious. 

The different varieties of oils are barreled separately. A cask that 

has contained whale or humpback oil should be thoroughly cleansed 

before putting sperm oil into it, but a cask that has been used for 

sperm oil need not be cleansed should it be necessary to use it for 

“whale oil; the small quantity of whale oil that might be left in the 

cask would perhaps make the sperm oil somewhat heavy, but a little 

sperm oil would not injure the whale oil. The casks of a ship engaged 

solely in right-whaling are not marked at all; should the vessel 

incidentally catch sperm whales, the casks containing oil from this 

species are marked S O, and the other casks are supposed to contain 

whale oil. Casks containing right-whale oil taken by a sperm-whaler 

are marked W or W O. The head oil of the sperm whale, unless the 

quantity be very small, is always kept in separate packages, which 

are marked H; those containing the body oil of this species are marked 

SOorSp 0. The packages of fat-lean oil bear the initials F L O, 

and black-fish oil BF O. Except when large catches are made, black- 
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fish oil may be kept in meat barrels. The lettering is done in white 

paint, on the heads of the casks. When the oil is shipped home by 

another vessel the name of the ship is also branded on the cask, the 

impression being made with an implement called the ‘‘ship’s marking 

iron,” and the casks are numbered consecutively. 

REFINING SPERM OIL AND WHALE OIL. 

The rendering and care of the oil on shipboard having been 

described, there remains to be discussed its further treatment for 

commercial purposes, especially extraction of the foots and bleach- 

ing. The headquarters of the refiners of whale oils in the United 

States are at New Bedford, Mass., and San Francisco, Cal. Twenty 

years ago New Bedford monopolized the business, but large refineries 

have been erected at San Francisco, and at present about 20 per cent 

of the sperm oil and 60 per cent of the whale oil are refined at that 

port. The subjoined description is prepared almost wholly from 

information furnished by the principal refiners of New Bedford in 

1901. The writer wishes especially to acknowledge, in this connec- 

tion, the courtesies of Messrs. William A. Robinson & Co., and of 

Messrs. Frank L. Young & Kimball. 

As received at the refineries, the casks of oil have been inspected 

and gaged by customs officers. They may have been kept in storage 

for months, and in some cases years, before reaching the refiner. 

Formerly, on the wharves at New Bedford might be seen thousands 

of casks filled with oil awaiting sale, being preserved from great leak- 

age in the meantime by a covering of seaweeds; but in recent years 

the quantity has been much reduced, and on the oceasion of the 

writer’s last visit to New Bedford (October, 1901) not a single barrel 

of oil was on the wharves. 

The oil is of two principal kinds, viz, sperm oil and whale oil, the 

former being obtained from sperm whales and the latter from all other 

varieties of whales and also from walrus, black-fish, sea-elephant, ete. 

It ranges in color from clear amber to very dark brown, depending on 

the variety of animal, the condition of the blubber, and the success 

of the rendering. The quality is determined by appearance, odor, and 

flavor. There is some difference in the value of crude oil of the same 

species of whale from Northern and from Southern seas, the former 

selling for a few cents more per gallon. Crude sperm oil was formerly 

worth about double the value of whale oil, but in recent years the dif- 

ference has been much less. Little use is made of unrefined sperm 

oil, but considerable of the product of whale oil is sold in a erude 

state to steel-workers, miners, and cordage-manufacturers. 

The products from refining sperm oil are the ‘‘ winter sperm,” which 

is the first running from the crude oil after it has been granulated by 

refrigeration; the ‘‘ spring sperm”; the ‘‘ taut-pressed,” and sperma- 

ceti. The refined sperm oils are not generally sold in their natural 

color, however, but are usually bieached by a process which leaves 
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‘*sperm-oil soap” as a product. The products of whale oil, including 

that of walrus, black-fish, sea-elephant, ete., are the winter, spring, 

and summer pressings, a tallow-like substance known as whale foots, 

and ‘‘oil soap.” 

Sperm oil.—The two varieties of oil obtained from sperm whales, 

viz, body oil and head matter, differ greatly in appearance. The 

former is of a light straw color, while the latter when first taken from 

the head of the whale is as clear and limpid as water, but after a short 

time thickens and hardens into a white mass. Each animal is sup- 

posed to yield about two-thirds body oil and one-third head matter. 

These are kept separate on shipboard, but when received at the refin- 

eries they are generally mixed in natural proportions and together sub- 

mitted to the processes for separating the oil and spermaceti. 

In the process of refining, the crude oil is drawn from the casks and 

heated for the purpose of driving off all the water. This is conven- 

iently done by running it into large iron tanks of several hundred, or 

even thousand, gallons capacity, where it is subjected to heat by means 

of coils of steam-pipes running around the inside of the tanks. When 

heated in excess of 212° FI. all moisture is soon expelled, and the oil 

resists water; that is, water will refuse to mix with it and will ‘‘snap” 

when dropped into the oil. By continuing the heating from six to ten 

hours the crude oil is converted into a clear liquid state, all particles 

of fat and blubber boiling out and the impurities settling at the 

bottom of the tank. The steam is then shut off and, after the oil has 

partly cooled, it is drawn off from the top of the tank into barrels or 

casks with capacity of about 50 gallons each. The sediment which 

precipitates at the bottom is drawn off and made into soap. 

In the barrels the oil is chilled. In cold weather, from December 1 

to March 31, this is done by exposing the barrels and their contents 

to the weather; but during the balance of the year it is necessary to 

place them in large covered pits, where the oil is frozen by using ice 

and salt packed among the barrels. To avoid the expense of artifi- 

cial refrigeration, it is preferable to do the refining during the winter 

season. 
After remaining in the pit from ten to fourteen days, at a tempera- 

ture of about 32° F., the oil is thoroughly chilled, shrinks, and sepa- 

rates or granulates into little balls or grains. Itis then removed from 

the refrigerator, shoveled from the barrels into canvas or hempen bags 

holding from 2 to 4 gallons each, and placed in a press, where it is sub- 

jected to a pressure of from one to two thousand pounds to the square 

inch. There is thus pressed out a clear, cold oil known to the refiners as 

‘“winter sperm oil,” which will stand bright or will not congeal at a 

low temperature fixed as a standard. Formerly the standard was 

32° F., but at present the usual commercial test is 38° F. Oil of 23° 

F. test has been prepared, but there was no demand for it. Since the 

lower the temperature at which the congealed oil is pressed the less 

the quantity yielded, it is not desirable to use any lower temper- 
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ature than required. When producing oil of 38° F. test, the amount 

of ‘‘winter sperm oil” yielded is about 75 per cent of the original 

quantity. In former times when a 32° F. test was used, the ‘‘ winter 

sperm oil” was about 67 per cent of the original bulk. This may be 

sold either in its natural state or bleached. It is used principally as 

a lubricant, and, to a less extent, as an illuminant in mines. 

After the ‘‘ winter sperm oil” has been pressed from the bags there 

remains in them a solid of a brownish color, which is again submitted 

fo pressure at a warmer temperature, say 50° to 60° F., and there is 

produced an oil known as ‘‘spring sperm oil,” which congeals at the 

test of 50° to 60° F. above noted. The quantity of ‘‘spring sperm 

oil” is about 9 per cent of the original quantity of crude oil. 

The solid now remaining in the bags is emptied into receptacles and, 

after remaining for several days at a summer temperature, is dumped 

out in the form of solid cheese-like cakes. These are stored where 

the temperature is kept at about 80° F. and in the course of a week 

or so are shaved up by revolving knives and again bagged and sub- 

jected to a pressure of about 100,000 pounds to the square inch. This 

yields a third grade of oil called ‘‘taut-pressed oil,” which will chill 

at a temperature of 90° to 95° F. The quantity of oil of this grade is 

about 5 per cent of the original bulk, making a total of 89 per cent 

of refined oil obtained. The residue in the bags after the extraction 

of ‘‘taut-pressed oil” is crude spermaceti of a brown color, which will 

melt at a temperature of 110° to 115° F. The methods of refining 

spermaceti are set forth on page 245. 

As refined at the present time, sperm oil, including both body oil 

and head matter, yields about 11 per cent of crude spermaceti and 89 

per cent of refined oils, in the following proportions: 75 per cent of 

‘‘winter sperm,” 9 per cent ‘‘spring sperm,” and 5 per cent ‘‘taut- 

pressed oil.” <A barrel of crude sperm oil of 314 gallons, weighing 231 

pounds, yields 25 pounds of refined spermaceti, 23.6 gallons of ‘‘ win- 

ter sperm,” 2.8 gallons of ‘‘spring sperm,” and 1.5 gallons of ‘‘ taut- 

pressed oil.” The prices of these (January, 1902) are: Spermaceti, 

23 to 24 cents per pound; winter sperm, 75 to 77 cents per gallon; 

spring sperm, 60 to 61 cents; taut-pressed, 50 to 53 cents, and sperm 

soap 3 cents per pound; a total of about $24.50 resulting from one 

barrel of crude oil. 

Sperm oil is one of the most characteristic and valuable oils in com- 

merece, It is very generally conceded to be. the best lubricator in 

existence for light, rapid machinery, such as the spindles of cotton and 

woolen mills, its viseousness, tenacity, and high flash-point causing 

it to work with great uniformity and with a small amount of friction. 

But there are many cheap substitutes—made from petroleum princi- 

pally—which, though not so good, answer the purpose nearly as well; 

consequently the demand for sperm oil is far less than formerly, 

and even much of that sold as sperm contains a large admixture of 

hydroearbon and other oils. 
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Whale oil.—The color of whale oil depends on the “age” of the 

blubber, or the time that elapses between the death of the whale and 

the trying-out of the oil. Usually it is brown, mueh darker than 

sperm oil, with a slightly disagreeable odor. In a erude state it is 

used to some extent by screw-cutters, steel-temperers, cordage-manu- 

facturers, and as an illuminant for miners’ lamps, but more than half 

is refined in a manner similar to the treatment of sperm oil. The first 

boiling and freezing processes are the same as with sperm oil. When 

removed from the refrigerator the congealed mass is usually dumped 

on woolen strainers, 2 feet wide and from 10 to 20 feet in length, 

stretched across frames. ‘The process of straining is employed to 

reduce the bulk, since much oil will pass through the woolen cloth 

and leave a less quantity to be pressed. The thick part remaining on 

the strainers is placed in bags, as in case of sperm oil, and subjected. 

to great pressure. The first oil from the press congeals at 36° to 40° 

I’. and is called ‘‘ winter whale oil.” The foots or stearin that remains 

in the bags, averaging one-tenth of the original bulk, and about the 

consistency of leaf lard, is usually white and clean. This may be 

reheated and refrigerated, and upon a second pressing yields ‘‘ spring 

whale oil” of a higher degree test; but this is not frequently done. 

The oil with the foots removed may be sold in its natural color or it 

may be bleached. One-eighth of the whale oil and probably half of 

the sperm oil is bleached by the refiners. In this process it is first 

placed in the refining tanks and heated. When partially cooled the. 

water and sediment are drawn off from the bottom of the tank, and 

while the oil is agitated or stirred some soda ash or caustic soda is 

added. ‘This so acts on the oil as to cut the gum, and the thick part 

settles to the bottom, leaving the oil clearer and of a lighter color. It 

is also accomplished by exposing the oil under a glass roof to the sun- 

light for a few hours, or even days, in large shallow vats or pans from 

3 to 12 inches deep, each with capacity for several hundred gallons. 

The refuse in the bottom of the tanks is drawn off and boiled down 

into oil soap, Which is worth about 5 cents per pound. The first bleach- 

ing will give about 2 per cent in hard soap, the second and third each 

give about the same. If the oil is clear and sweet the first bleaching 

is sufficient. Much of the oil soap is shipped to California, Florida, 

and other fruit-growing sections, where it is employed as a wash for 

trees to protect them from the ravages of insects. _ It is also used to 

some extent in fur-dressing. 

In the usual pressings, the oil of the right whale taken in high 

northern latitudes gives about 8 per cent of foots or stearin; if taken 

in the vicinity of the equator, or south of it, about 15 per cent of 

stearin is yielded. Humpback and finbaeck oils yield about 12 per 

cent of foots; sea-elephant yields 5 or 6 per cent; menhaden from 5 

to 10 per cent; and seal oil yields only 3 or 4 per cent in the customary 

pressings. Of course this varies according to the temperature at 

which the oil is pressed. Tallow regulates the price, in a measure, as 
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the stearin is substituted to quite an extent for that article. The 

market price approximates 5 cents per pound. It may be refined in 

-a manner similar to spermaceti, though it is generally sold in the 

erude shape, packed in barrels. The chemical constituents are mainly 

glycerides of stearic and palmitic acids, mixed with oil. If is used 

principally as a sizing for yarns, smaller quantities being used in 

Europe for smearing sheep after shearing. Other uses are in making 

soaps and in filling or stuffing leather. 

The various whale oils are hard and strong, and range in specific 

gravity from 0.900 to 0.927 at 59° F.  Oilof the right whale has specific 

gravity of 0.925 to 0.927 at 59° F. Oil from the humpback and like- 

wise from the sulphur-bottom whale is somewhat lighter in weight, 

the specific gravity varying between 0.915 and 0.920 at 59° F.  Ac- 

cording to Brannt, the composition of right whale oil is carbon 76.85 

per cent, hydrogen 11.80 per cent, and oxygen 11.35 per cent; while 

that of humpback and sulphur-bottom whales is carbon 77.05 per 

cent, hydrogen 12.05 per cent, and oxygen 10.90 per cent. Refined 

whale oil is extensively used in machine shops to reduce friction, 

particularly in cutting bolts and screws. It is also used as stuffing in 

leather-dressing, especially in the manufacture of chamois leather. 

The folowing summary, compiled from the trade journals, shows the 

range of prices per gallon for crude sperm oil and for whale oil during 

a series of years ending in 1901: 

Statement of the maximum and minimum prices per gallon of sperm and of whale 
oil each year from 1868 to 1902, inclusive. 

Sperm oil, per Whale oil, per i | Sperm oil, per | Whale oil, per 
Year gallon. gallon. Year. | gallon. | gallon. 

S68 Sec sn osecse $1.75 to $2.00 | $0.64 to $1.13 $0. 67 to $0.85 | $0.36 to $0.48 
LSGOR RACE e Sea 1.59 1.93 84 1.13 || Vs Heaeno vs 65 | 35 06 
TSIOUS 22. er 1.22 1.55 | .68 MD 155} MN a8 yf - 40 
Ibi. Oe eaeeges Sel ee 1. 22 1.57 . 54 84 62 - 68 | 40 42 
TCV 20a ae 1.35 1.63 62 13 58 65 | 42 50 
Seer ee 1.40 1.559). 252 68 63 68 | 50 54 
RARE ee ee es 1.50 1.66 5% . 63 63 . 65 | 50 53 
SY OSE seas ee 1.48 1.84 62 .70 2 . 90 | 40 48 
LCV) ee Re ene 27 1. 62 5D 70 56 . 62 . 38 43 
INSVigs— Boo eteles eaee 1.03 1.40 50 -70 50 56 . 36 40 
Ike hile sen Slee aaa 81 1.05 3) 52 35 45 30 35 
STO ae ee oe yal 1.00 a 5) Ji 36 49 32 38 
I ee ee ee 80 1.08 45 lah 38 57 31 39 
Nelo Le ea a 7 1.05 50 .59 40 61 32 40 
BSB emis ate) 1.05 1.15 RDi 60 45 60 83 37 
SSS ners Pent h 1.08 teas 56 . 60 55 . 68 | . Bt 38 
UChr ae 87 1.05 5D .63 62 70 | 84 38 
Thole Sea Se ee al 85 1.00 42 55 

In the early years of the whale fishery nearly all the sperm oil pro- 

duced in the United States fisheries was exported in a crude condition, 

and during the period of greatest prosperity in the fishery about one- 

half was exported, but at present the exports in a crude state are very 

small. For the first time in a hundred years none whatever was 

exported in 1901. Most of it is refined at New Bedford, and some of 

the refined oil and a large percentage of the spermaceti are exported. 

Of the whale oil the greater part is consumed in this country. 
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The annual product of sperm and whale oils, quantities exported, 

and quantities consumed in this country, are shown in the following: 

Table showing, in barrels of 314 gallons each, the production of sperm and whale 
oils by the whaling fleet of the United States, the export to foreign countries, and 
the home consumption from 1860 to 1901, 

{Compiled from the Whaleman’s Shipping List. ] 

Sperm oil. Whale oil. 

Year. Home Home 
Produc- SEY con- Produc=|'-,.- 4 con- 

tion. | Export. sump- tion. | Export. sump- 
tion. | tion, 

| Barrels. | Barrels. | Barrels. | Barrels. | Barrels. | Barrels. 
73,708 | 32,792 38, 507 140, 005 13, OO7 1438, 009 
68,932 | 37,547 | 31,091 | 133°717 | 492969 | 105.839 
55,641 | 277976 | 27.759 | 100.478 | 68,583 | 67, 254 
65,055 | 18366 | 321527! 62,974 | 112297 | 65,352 
64.372 | 45,000 | 30,190| 715863] 12,000] 62,528 
33,242 | 20,158 | 27,666 | 76.238| 1,660| 64,107 
362663 10,630} 195138 74/502 618 | 69,534 
43,453 | 25.147 | 22,968 89,289] 18,253] 58,836 
47,174 | 18,916 | 231258) 65.575-| 9,885 | 72,390 
47,936 | 18,645 | 17,239) 85,011 3,842 | 56,236 
55,183 | 22773 | 28:812| 72,691] 9,872 | 68,452 
41,534 | 22,156 | 335528 | 75,152] 18,141] 63,011 
45,201 | 24.344 | 24052 | 81.075 1.528 | 42/852 
42'053 | 16,238] 24.190} 40,014] 29153] 33/881 
32/203 | 18,675 | 21,768| 37,782) 3,300] 44.357 
42°617 |° 22802 | 18,453) 347504 | 5.4241 31/3860 
39/811} 23°600| 14473) 335010 10,300} 227620 
41.119 | 18,047 | 31,787 6.390 | 20,501 
43/508 | 32,769 | 11. 124 14.371 | 12,557 
41/308 | 11,843 | 23/315 7.374 | 24° 885 
37,614 | 12,283| 177750! | 4.305 | 23,856 
30,600 | 16,600] 25,275 | 31,650) 67450) 32,000 
29/844} 13,006 | 13,053} 23/371 4.421 | 21,495 
24595 | 13°996| 175324 | 24170) 42543] 19,052 
22/099 | 5,143 | 15.481! 24670| 27343 | 23/777 
24°203| 71554 | 18279| 415586] 5,384 | 50,529 
93°312 | 3.118 | 15.170 | 27.249 | 18,253 9 176 
18,873} 4.955] 14,953| 345171]  8.205| 84.786 
16,265 | 1.345) 21,410} 17,185 | 81578 TAT 
18,727 | 5,823] 13)339| 14.247 440 | 12° 667 
14,480/ 23000} 11,015| 177565] 4,366] 147549 
13,015 | 3,218 | 14,412] 14,887 608 | 13,864 
12/944| 1,787 | 12°757| 13/382 291 12) 746 
15,253} 13165 | 11,088 1, 064 6,721 
16,333| 1.720] 7764 276 8379 
16,585 |  1}225 | - 15,949 825 4,534 
15, 124 215 | 20,419 500 5,050 
15,050 280 | 18,020 422 3,178 
12,520 | 1,952 | 11,848 675 4) 450 
11.903 550 | 13,095 | 3,827 |__....___- 3,997 
18,525 | 1,100] 17,973 500 3° 410 
TAO) pe ates 17,990 | 2,980 |_.....-._- 4.530 
21,970 | 470 | a18) 250 400 | 4. 3R5 

aQOn hand Jan. 1, 1903, 3,600 barrels sperm oil. &There was no whale oil on hand Jan. 1, 1903. 

PORPOISE AND BLACK-FISH OILS. 

Among the minor oils of technical importance are those of porpoise 

and black-fish, which are nearly equal in texture and are used for— 

similar purposes. These oils are in two grades of widely different 

characteristics, viz, blubber oil and head or jaw oil; the former is 

worth about the same as right-whale oil, or 35 cents per gallon, while 

the latter sells as high as $10 per gallon. They are generally known 

as ‘‘ porpoise oil” and ‘‘ porpoise-jaw oil,” respectively, although the 

black-fish yields many times as much oil of each grade as the porpoise. 

Porpoise have at times been taken in considerable quantities in 

shore fisheries established primarily for securing the hides for tan- 
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ning purposes. 6,450 porpoise secured on the North Carolina coast in 

1887 yielded 10,460 gallons of body oil; 2,283 porpoise in 1889 yielded 

3,897 gallons, and 1,747 in 1890 furnished 2,746 gallons. 

This oil is pale yellow to brown in color, and has a slight fishy 

odor, which disappears on exposure to air. The specific gravity, 

according to Brannt, is 0.918 at 59° F., and it congeals at about 3° F. 

When fresh it is indifferent to litmus paper, but absorbs acid proper- 

ties from the air. It is used for tanning purposes and in compound- 

ing with mineral lubricating oils. 

The sperm-whalers of the Atlantic occasionally harpoon Hatteras 

porpoise from the bow of the vessel and lift them aboard for food pur- 

poses. In many cases the blubber of these is removed and tried-out 

for oil. This blubber is of a yellowish white or pearl color, varies in 

thickness from 4 to 14 inches, and is of about the same texture as that 

of the beluga or white whale. It is cut in longitudinal strips 4 or 5 

inches wide, minced, and placed in the try-pots with other blubber. 

The yield of oil is usually less than 2 gallons to each animal, conse- 

quently the whalers do not often render it. 

From the jaw-pans of porpoise taken more particularly for food, the 

whalers obtain the highly renowned ‘‘ porpoise-jaw oil,” which is used 

for fine lubricating purposes. The lower jaw is removed from the 

head, the pans extracted therefrom with a knife, minced, and placed 

in a small tin, such as a meat-can, and placed on the stove to simmer 

or boil gently. The quantity of oil obtained from each jaw is very 

small, probably about one-half pint, and the total quantity secured 

by the whaling fleet of New Bedford probably does not exceed 5 or 6 

gallons annually, the market price of which is upward of $6 or $8 

per gallon. 

Some years ago the Passamaquoddy Indians on the Maine coast cap- 

tured numbers of porpoise. Indeed, at one time that fishery furnished 

their principal means of support. As the animals were taken mostly 

during the winter and: inshore, where food is abundant, they were 

very fat. The largest individuals measure about 7 feet in length and 

5 feet in girth, weighing 300 pounds or more. The blubber of.a large 

porpoise is from | to 2 inches thick and weighs 75 pounds and upward, 

yielding 5 or 6 gallons of oil, but the average for all taken was only 2 

or 3 gallons. In the primitive method employed by the Indians, the 

blubber is stripped off and cut into small pieces, which are placed in 

a large pot. Inside a semicircle of large stones a fire is made, and 

when the stones are hot the fire is scattered and the pot containing 

the fat suspended over the stones and sufficient fire kept up to insure 

the melting of the blubber. The oil rising to the surface is skimmed 

off and placed in suitable receptacles. This oil, when pure, formerly 

sold for 60 to 80 cents per gallon, but was frequently adulterated with 

seal oil and sold at less price. It gives an excellent light, and also is 

good for lubricating machinery, as it is free from sticky characteristics 

and has quite a low weather-test. The superior oil in the jaw-pans is 
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also extracted by hanging the jaws in the warm sunlight and permit- 

ting the oil to drip into cans placed underneath to receive it. About 

half a pint of this oil may be secured from each porpoise; it is sold at 

a very high price for lubricating watches, clocks, and the like. Very 

few of the Passamaquoddy Indians are now left, and these few have 

almost entirely abandoned ‘* porpusin” for other occupations. 

The ‘* black-fish” (Globiocephalus melas) occurs in many parts of the 

Atlantic Ocean. Individuals vary in length from 8 to 22 feet. Theyare 

captured by the sperm-whalers, and also at irregular intervals they are 

secured when stranded on the shore, especially in Cape Cod Bay, 

where they have gone in pursuit of food, the fishermen getting to the 

seaward of them and driving them ashore. They are likewise secured 

on the rocky coast of Scotland and other parts of northern Europe. 

According to Capt. James Avery, of New Bedford, the sperm-whalers 

take them at all seasons of the year and throughout the Atlantic, but 

probably in greatest abundance on the west coast of Africa in 20° W. 

longitude, and 6° to 10° N. latitude. The number caught annually 

has greatly decreased in the last fifteen or twenty years. In 1881 the 

Eleanor B. Conwell caught 196, probably the greatest number taken 

in any one year by asingle vessel. During the last three or four years 

the entire whaling fleet probably has not captured more than 20 or 

25 annually, yielding about 800 gallons of body oil and 50 gallons of 

head oil, the former worth $280 and the latter $350 at. fisherman’s 

prices. 

The black-fish are captured in much the same manner as very small 

sperm whales, and for cutting-in they are hove up on deck by means 

of lifting tackle. The blubber is nearly white, from 1 to 5 inches 

thick, and is removed from the carcass in longitudinal strips 8 or 10 

inches wide. These strips are cut in horse-pieces and minced in the 

same manner as already described for whale blubber, the blood being 

washed off the fat by dashing buckets of water over it. The minced 

blubber is then placed in the try-pots and cooked, and subsequently 

treated precisely as that of the right whale. The product of oil ranges 

from 5 to 120 gallons from each individual, averaging probably about 

35 or 40 gallons. This issometimes mixed with whale oil, although it 

has a greater value, selling usually for several cents per gallon more 

than that of the right whale. 

The head oil of the black-fish is taken from the melon or junk and 

the jaw-pans. The melon is a fatty mass on the top of the head, 

reaching from the spout hole to the end of the nose, and weighs about 

25 pounds. This is washed free from blood, minced, and placed in 

the try-pot. The lower jaw is cut off, the jaw-pans cut out with a 

knife, minced, washed, and placed with the cleaned jaws and the melon 

in the try-pot. Some whalers cook the melon and the jaw materials 

separately, but the above is the usual method. 

It is customary to cook the head matter of black-fish in fresh water. 

About 15 gallons of fresh water is placed in the pot, the fat is then 
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added, and the whole brought to a gentle boil by means of a slight 

fire. At this pointa little overheating will effect great injury. When 

the cooking is completed the pot is allowed to cool and the follow- 

ing morning the oil is skimmed off. The product of head oil from 

individual black-fish ranges from three-fourths of a gallon to 3 gallons, 

averaging probably about 2 gallons. At ordinary temperatures the 

blubber oil and the head oil of black-fish are much alike in their 

appearance, thus furnishing great temptation to the fishermen to mix 

a little of the cheap product with that of greater value, resulting in 

much vexation and loss to the refiner, as it is only in the process of. 

refinement that the adulteration is revealed. 

In addition to the black-fish secured by the sperm-whalers, large 

numbers have been captured on the shores of Cape Cod, where 

they are attracted by squid on which they feed. The animals are 

surrounded by boats and driven like cattle to the beaches, and are 

there stranded in endeavoring to escape. They are lanced to death 

and when the tide falls the blubber and the oil-producing head 

matter are stripped off and conveyed to try-works on the shore, where 

the oil is extracted in much the same manner as already described for 

the vessel fishery. 

The greatest catch of black-fish on Cape Cod was made in 1884. 

On November 17 of that year 1,500 were killed at Blackfish Creek, 

South Wellfleet, where they had been driven ashore. About a month 

later 500 more were slain in a great round-up in the bay. Since that 

time very few have been secured in the bay, nor have they been seen 

at sea in any such numbers as previous to the slaughter above noted. 

The oil from the blubber of porpoise and of black-fish is refined in 

precisely the same manner as whale oil, but the process of treatment 

applied to the head oils is far more complicated. These are very lim- 

pid, of an unusually low weather-test, and have little corrosive effect 

on metallic surfaces, making them when refined superior for lubricat- 

ing such delicate mechanisms as watches, chronometers, typewriters, 

ete. Practically all of these oils secured in the American fisheries 

are refined at New Bedford and Provincetown, Mass., there being two 

refiners at the former place and one at the latter. We are indebted 

principally to Mr. William F. Nye and to Mr. Joseph K. Nye, of New 

Bedford, for the subjoined notes relative to the methods of refining. 

In the preparation of watch and chronometer oils much depends 

upon the freshness of the fat at the time the oil is rendered and the 

freedom of the material from adulterants. Fresh substance pro- 

duces much better oil than that which has partly decomposed, the 

product being sweeter and less rancid. No choice seems to exist 

between the porpoise-jaw oil and the black-fish-head oil, both pro- 

ducing refined articles of equal merit; but that of the black-fish 

seems to be the favorite by a slight margin among the refiners, owing 

to its having more body, and possibly also to its greater abundance. 

A peculiarity of these oils is that they improve with age, differing in 
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this particular from blubber oils. This is accounted for by the alter- 

nate gathering and emission of moisture upon exposure to changes 

of temperature, and by this and other treatment they become clear 

and brilliant, in consequence of which they are seldom used within 

less than a year or two after they are obtained. 

On receipt of the oil at the factory the first step in the process of 

refining is to gently heat it to complete the process of cooking begun 

by the fishermen. The oil is then placed in tanks or casks to await 

the process of grading, and often two years may elapse ere the trained 

and skillful eye of the refiner can determine to what class it belongs. 

It is almost impossible to deseribe the extremely delicate variations 

in color, texture, odor, and flavor which enter into this grading. The 

claim is made that there are not half a dozen men in the world who 

have had the training and experience necessary to separate these deli- 

vate oils into their proper classes, and yet a very large part of the 

reliability of watch and chronometer lubricants lies in the gradation 

under the almost instinetive skill of the refiner. 

According to Mr. Joseph K. Nye: 

After two years or more of rest, the oil has got to a condition where its surplus 

oxygens have united with whatever animal or loose organic matter may have 

been floating in microscopic particles within it, and they are easily removed by 

the ordinary strainers of an oil factory. But something is still left in the oil 

which is very sensible to the high or low range of temperature, and to remove 

this requires its subjection, while spread out in thin layers, to a temperature far 

below zero. No further change in its construction can be made except at this 

very low temperature, nor must it be cooled too rapidly. When properly done 

the process is one most interesting to watch. All through its liquid amber little 

flecks of translucent material appear, joining and rejoining like frost on a win- 

dow pane into most beautiful forms, resembling a miniature forest whose foliage 

is white. By means of a certain fine and close-grained fabric these particles at 

this juncture are filtered out; and strange to say, this residuum, once a portion 

of a brilliant, almost colorless fluid, never even at normal temperature becomes 

anything but a slimy mass, resembling poor lard. 

In order to get this low temperature, one of the New Bedford refin- 

ers has established a chilling plant at St. Albans, Vt., where long- 

continued cold can be depended upon. 

To be thoroughly satisfactory the refined oil must be of uniform 

quality, entirely devoid of acidulous properties, absolutely gumless, 

withstand the rigors of the coldest climate without congealing, and 

maintain its body or stability in a high temperature. This is the 

most delicate and highly refined lubricant known, and some has been 

produced for which a temperature of —50° F. has been claimed. While 

all watch-oil users do not prefer colorless fluid, the average customer 

demands an oil almost if not absolutely colorless and of crystal 

clearness. Much of the product is sold for repairers’ use in wooden 

boxes containing 1 dozen half-ounce bottles, each bottle inclosed in 

a small pasteboard box. The remainder, in tin cans having capacity 

for 1 pint, 1 quart, or of larger capacity, goes to the manufacturers 

of watches, clocks, chronometers, typewriters, ete. 
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OILS FROM SEALS, WALRUS, ETC. 

The blubber or fat lying between the skin and the muscular tissues 

of the various members of the Pinnipediu yields oil of much impor- 

tance for technical purposes. The principal varieties on the market 

are from the common seals or hair-seals of the North Atlantic, the 

walrus, the sea-elephant, and the sea-lions. Each of these will be 

discussed separately. 
SEAL OILS. 

Seals are found in various northern waters and especially off the 

coast of Labrador and Newfoundland, in the waters of Greenland, 

the Arctic Ocean north of Europe, in Caspian Sea, along the Nova 

Scotian and New England coasts, in the Northern Pacific, and to a 

much less extent in the Antarctic seas. The principal fisheries are 

in the Arctic and North Atlantic oceans, especially off the coasts of 

Newfoundland, Greenland, and Northern Europe. The Caspian Sea 

also affords an important seal fishery. 

The blubber of seals ranges in thickness from 1 to 3 inches, accord- 

ing to the species, age, and condition of the animals. It is removed 

from the pelts usually as soon as the latter are landed. If the weather 

is warm, considerable oil of prime quality flows from the blubber dur- 

ing the process of separating it from the pelt, and provision is made 

for this free oil to flow into suitable receptacles. 

The oil may be at once extracted, or the blubber may be stored for 

a more convenient season, especially if the weather be cold, as it is 

much easier to extract the oil during warm weather. If the blubber 

is stored, it should be in well-ventilated apartments, so arranged that 

the oil foreed out by compression and warmth may run into suitable 

reservoirs. In the best-arranged storage rooms the reservoirs are 

oak-wood casks, lined with lead in some instances, with capacity for 

a thousand or more gallons. These are placed at intervals in the 

floor, which is so inclined as to cause the oil to flow into the receptacle. 

The oil which flows under these circumstances is usually clear, sweet, 

and of prime quality. 

There are several methods of extracting the bulk of the oil from the 

blubber, the one adopted depending to some extent on the proposed 

use of the product and also on the amount of capital available for 

equipment and the quantity of blubber to be handled. The methods 

may be divided into three principal classes, viz, (1) by maceration 

exposed to solar heat, (2) by cooking in open kettles, and (3) by the 

application of steam. . 

The simplest method of extracting the oil is by exposing the minced 

blubber in a mass to the weather. The blubber is heaped up in large 

tanks and—when the temperature is suitable—clear, pale oil flows from 

the mass. As putrefaction advances and the cellular texture is de- 

stroyed, the mass yields oil of a reddish yellow and then a dark brown 

color, with somewhat disagreeable odor and flavor, owing to the 
¥F. C. 1902——14 
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decomposition products evolved. When the oil ceases to flow, usually 

at the end of two or three months, the mass of fat is boiled in water 

with the fleshy or fat-lean portions. During this boiling the oil rises 

to the surface and is skimmed off. The residue is’ evaporated by 

pressure and drying, and is used for fertilizer. This was formerly 

the usual method employed in rendering seal oil in Newfoundland, 

but during the last twenty-five or thirty years the steam process has 

been generally adopted. 

In treating a small quantity of blubber for extraction of the oil it 

is usually more convenient to mince it finely and cook it ina kettle 

over a fire. The oil rises to the surface and is skimmed off and placed 

in casks or other suitable receptacles. This is the method commonly 

employed by the shore hunters whose eateh is small. 

At the large sealing ports, as St. Johns, Ténsberg, Dundee, Astra- 

khan, ete., the oil is usually rendered by means of steam. The 

minced blubber is exposed to the action of steam in large inelosed 

tanks. The oil flowing therefrom passes through pipes into large 

reservoirs, of which there are usually three or more, the overfiow from 

the first passing into the second, and the overflow from the second 

into the third. This furnishes the first quality of steam-refined oil. 

By pressing the steamed blubber, a second quality of dark-brown oil 

is obtained. 

The steam process of rendering has the advantage of rapidity in 

operation, also the oil is free from disagreeable odor and is of superior 

burning qualities. However, for use in mines the sun-extracted oil 

is preferred, especially that of young seals, owing to its greater freedom 

from smoke, the odor being of little consequence to miners. Accord- 

ing to Mr. Carrol,” oil from old seals is more smoky than that from 

young ones; it is also of greater specific gravity, and when the blubber 

of both are rendered together, the young seal oil comes out first. 

Although the catch of seals in the Newfoundland fishery in 1901 

was almost as large as in 1900, being 345,380 in 1901, as compared 

with 353,276 in 1900, the yield of oil was about 120,000 gallons less, 

representing a difference in value of about $50,000. This was prinei- 

pally because the average weight of the seals was small, owing to the 

fact that in 1901 the seals whelped some days later than in 1900, and 

furthermore, they were taken two or three days earlier than usual, 

the absence of pack ice enabling the vessels to reach them promptly 

after leaving harbor. In 1900 the average weight of the seal pelts 

was about 46 pounds, whereas in 1901 it was but 38 pounds. The 

young seals gain daily two or three pounds in weight of blubber, and 

if the vessels had been three or four days later in reaching the herds, 

the yield of oil in the Newfoundland fishery in 1901 would probably 

have been approximately the same as in 1900. 

The decadence of the seal-oil industry, especially in the waters 

north of Europe, has been gradual but certain, owing to the introdue- 

« The seal and herring fisheries of Newfoundland, by Michael Carrol, Montreal, 1873, p. 30. 
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tion and adoption of cheaper substitutes for the relatively high-priced 

seal oil. Every year shows a decrease in the number of vessels 

employed in the fishery, and when a vessel is lost or sold it is rarely 

replaced. Comparatively little seal oil is imported into this country, 

the quantity in some years amounting to less than 1,000 barrels. The 

price in bond approximates 45 cents per gallon. The Newfoundland 

oils are marketed principally in St. Johns, Glasgow, London, and 

Leith; those from the waters north of Europe, at Dundee, Copen- 

hagen, Hamburg, and Archangel, and that from the Caspian seal fish- 

eries at Astrakhan. 

Seal oils vary in specific gravity from 0.915 to 0.930 at 59° F. 

According to Brannt, they are composed principally of glycerides of 

physetoleic acid, of palmitic, stearic, and a small quantity of oleic 

acid and traces of butyric acid, valerianie acid, ete. They show a 

slight acid reaction when fresh, the acidity increasing with age. 

Instead of the albuminous substances present in vegetable oils, the 

seal oils contain a small quantity of glue which can be precipitated 

with tannin and metallic salts. They are very slightly soluble in 

alcohol, and require almost an equal volume for solution in ether. 

Mixtures of equal volumes of nitric and sulphuric acids produce a 

reddish color, quickly changing to brown. The adulteration of seal 

oils is detected principally by the incomplete saponification if resin 

oil be the adulterant, and by the degree of solubility in alcohol if other 

blubber oils are employed. 

In addition to the pure oils there are several well-known compound 

seal oils on the markets, the best known being the ‘‘ three crowns.” 

Greenland ‘‘ three crowns” is a mixture of several varieties of blub- 

ber oil, chiefly seal oil, or rather seal-oil foots, and small quantities 

of whale and walrus, combined with oil from shark livers, the fluidity 

and low specific gravity of the shark oil imparting the special quali- 

ties to this compound. Swedish ‘‘ three crowns” oil is a compound 

of various seal oils with herring oil. 

The principal use for seal oil is for burning in miners’ lamps, and 

it is also employed in currying and to a very small extent for miscel- 

laneous purposes, especially fiber-dressing. About 2,500 barrels are 

used annually as an illuminant in the light-houses in the British 

North American provinces. Owing to its sluggish nature it is usually 

improved by the addition of mineral colza. An excellent miners’ lamp 

oil is said to be composed of seal oil, 40 per cent; whale oil, 25 per 

cent; lardine (0.980), 10 per cent, and mineral colza, 25 per cent. 

SEA-ELEPHANT OIL. 

The sea-elephant or elephant-seal has furnished a large quantity of 

oil to the American markets during the last eighty years. The whalers 

operating in the extreme South Atlantic, and also the fur-sealers sail- 

ing to Falkland, South Georgia, and the coast of Patagonia, secured 

odd lots previous to 1803, but the first vessel specially fitted out for 
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securing this article appears to have been the ship Alliance, which sailed 

from New Bedford in 1803 for Patagonia, and returned home in 1804 

with a full cargo of oil. This was the pioneer of a large number of 

vessels sailing to the Patagonian coast for sea-elephant oil. That 

coast seems to have been abandoned about 1820 for the South Shet- 

land Islands, which for seventeen years furnished many cargoes to the 

fur-sealers sailing from Stonington. Since 1837 Desolation or Ker- 

guelen Island has furnished the great bulk of the sea-elephant oil. 

Ileard Island has furnished many cargoes since 1857, but on account 

of the exposed situation of that island vessels do not usually go there 

when a cargo is obtainable elsewhere. South Georgia, South Shet- 

lands, and the Patagonian coast also have many sea-elephants and 

are oceasionally visited by the hunters, but the great bulk of the 

catch has been obtained at Desolation Island. 

Although the taking of sea-elephant oil originated with the Nan- 

tucket whalers, it has been peculiarly a New London industry since 

1820, the neighboring ports of Stonington and Mystic furnishing a 

number of vessels during certain seasons. From 1820 until the pres- 

ent time 94 per cent of all the voyages have been made by vessels 

from these three ports, and 80 per cent have been made by the New 

London vessels. The fleet was largest in 1858 and 1859, 18 vessels, 

with an aggregate tonnage of 4,527 tons, being employed in 1858, and 

20 vessels, with 4,461 tons measurement, in 1859. 

The last vessel to return with a cargo was the brig Leonora, which 

arrived in 1902 with 2,900 barrels of oil and a quantity of hides. In 

1900 the schooner Robert S. Graham brought in 2,600 barrels of oil 

and 70 hides, the oil selling at 38 cents per gallon and the hides at 

$2 each. In 1898 the bark Swallow, of Boston, returned with 2,000 

barrels of oil, the product of 4,000 sea-elephants secured during the 

three months of the summer of 1897-98. 

According to Capt. James W. Budington, of Groton, Conn., to whom 

we are indebted for most of the subjoined data relative to methods of 

capture and of oil-rendering, sea-elephant blubber is somewhat whiter 

than whale blubber, and ranges in thickness from 1 to 8 inches, accord- 

ing to the size and condition of the individual. It is thickest on the 

males, especially the ‘‘ March bulls,” from the neck of which 10-inch 

blubber has been secured. On the cows the thickness is from 2 to 3 

inches and on the pups it is much less. 

Much variation exists in the yield of oil from sea-elephants. The 

quantity secured from the March bulls taken shortly after they land 

is very large, amounting sometimes to 220 gallons from a single indi- 

vidual. Only asmall number of this variety is secured. The Novem- 

ber bulls yield from 100 to 120 gallons each early in the season, but 

after remaining on the shore for months, abstaining from food, they 

become emaciated, and yield scarcely more than 50 gallons. The prod- 

uct from females and pups is much smaller, some of the pups yielding 

only 4 or 5 gallons, especially when the season is well advanced, thus 
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greatly reducing the average take, which probably does not exceed 12 

or 15 gallons to each individual throughout the season. The cargo of 

2,000 barrels secured by the bark Swallow in 1898 represented an 

average yield of 15.75 gallons per individual. Another cargo of 600 

barrels, secured late in the season when the animals were in poor 

condition, represented the capture of 2,000 individuals. 

The hunters endeavor to arrive at the islands as soon as the sea- 

elephants come ashore, usually the early part of November. The ani- 

mals are found in herds or pods varying in number from 20 to 300 or 

more each, the favorite resort apparently being the numerous mud 

puddles. The largest and fattest are selected for killing, females and 

pups being unmolested if a sufficient number of large bulls is obtain- 

able. The bulls are sometimes of enormous size, frequently 16 feet 

or more in length and 12 feet in cireumference. The females are very 

much smaller, probably one-third the size of the bulls, but generally 

they are fatter for their size and their blubber is somewhat more yel- 

lowish. A number of seals of various species, especially the leopard- 

seal, are frequently met with and are driven out and slaughtered 

when sea-elephants are scarce; otherwise they are not molested, as 

they are not nearly so fat as the sea-elephants. Rifles and lances 

are the weapons commonly employed in the slaughter. 

After killing a sufficient number the skin is roughly and quickly 

gotten out of the way and the blubber taken off in horse-pieces of 

suitable size for handling, say about 18 inches wide and 2 feet long, 

or less, this varying according to the thickness. The horse-pieces are 

strung on a pole and carried down to the shore, 15 or 20 making a 

good load for two men. At the shore the pieces are strung on raft- 

tails or ropes, 18 or 20 feet long, and towed to the ship. The long 

immersion in the water soaks off the sand and blood and cleanses the 

blubber. 

The oil is extracted in much the same manner as in the whale fish- 

ery. The blubber is lifted on deck, cut into strips about 2 inches 

wide, and these are minced or partly cut through at intervals of 

about 1 inch and placed in try-pots, precisely as in the case of whale 

blubber. The cooking is only slight, much less than applied to the 

whale blubber, being continued for only about 15 minutes. The fuel 

consists of the dry scrap, supplemented with wood procured on the 

islands. After cooking for about 10 or 15 minutes and dipping off 

all the oil on the surface, the serap is placed in a receptacle and 

subjected to considerable pressure, in the manner customary in the 

right-whale fishery already described. The oil does not run as freely 

from the blubber as whale oil; especially is this the case with the 

fat of the pups, which is fine-grained and ‘‘ milky.” Occasionally 

the oil is tried out on shore in a manner similar to that aboard the 

vessel, the try-works being erected near a running stream wherein 

the blubber may be washed free from sand and blood. 

The product from all the southern islands from 1803 to 1900, 
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inclusive, amounted to upward of 242,000 barrels, or 7,643,000 

gallons, worth $5,420,000, apportioned as follows: 

Decade ending Decade ending rameoe Barrels. ane Barrels. | 

181035. =a A |. 3225005 PT SAOR aia. sae 62, 754 
TODOE E20 EE LETT TE” 9 191000) | RISTO Manes sete ee 48,783 
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This oil is classed as whale oil and has been ineluded in the product 

of that article, as shown on page 204, although it is usually sold for 

3 or 4 cents per gallon more than the latter. The process of refine- 

ment is precisely the same as in case of whale oil, the foots yielded 

amounting to 5 or 6 per cent of the original bulk. Its principal use 

has been in the dressing of morocco leather. 

WALRUS OIL. 

When the whalers entered the North Pacific, walrus were found in 

great numbers, but were not disturbed, owing to the abundance of 

eetaceans. At times when whales were not to be found and many 

walrus were met with, a number of these were killed and the blubber 

tried-out, and this practice extended with the increasing scarcity of 

whales. About 1863 the northern whalers began to make a business of 

taking walrus during the first part of each season, some vessels securing 

upward of 500 barrels. Mr. A. Howard Clarke estimated that, during 

the eleven years ending in 1880, 1,996,000 gallons of walrus oil were 

secured by the whaling fleet in the North Pacific, the value of which 

was about $1,000,000.¢ The hunt was earried on with much waste. 

It is stated that on one occasion 1,600 walrus were killed on a sand 

bar in one day, and the whole number were washed into the sea by an 

unusually high tide and thus lost. Since 1880 the quantity secured 

has decreased, and at the present time not more than 100 walrus are 

obtained annually by the entire North Pacific fleet, representing an 

oil product of less than 2,000 gallons. 

The blubber of walrus averages:2 or 3 inches in thickness, and 

usually it is is not detached from the skin until after the removal of 

the latter from the careass. In ease the hide is to be saved for tanning, 

the pelt is placed on a flensing board or platform, skin-side down, and 

the blubber is cut off in irregularly shaped horse-pieces of 10 or 15 

pounds’ weight each. During the height of the Pacific walrus fishery 

the hides were not used, and then the skin and blubber were removed 

from the animal in horse-pieces of convenient size, say about 10 by 

14 inches, and these were separated aboard the vessel. 

The horse-pieces are next prepared for the try-pots. They are placed 

on the mincing-horse and scored or minced precisely in the manner 

deseribed in the treatment of whale blubber. The cooking must be 

a The Fishery Industries of the United States, Sec. V, Vol II, p. 318. 
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slow, the pot being well spaded during the boiling to prevent the 

blubber from sticking and burning to the bottom or side. 

The individual yield of oil varies considerably, walrus being much 

fatter in some years than in others. But in general it is smallin pro- 

portion to the size of the animal, an individual weighing 1,500 pounds 

yielding only as much blubber as a seal of 600 pounds. An old bull 

weighing 2,500 pounds might yield 600 pounds of blubber, but it is 

seldom more than 450 pounds, and the average for the entire catch is 

probably not in exeess of 200 pounds. Nor is the blubber as rich in 

oil as is that of the seal, 100 pounds of walrus fat yielding an average 

of 10 gallons of oil, whereas an equal weight of seal blubber yields 

sabout 114 gallons. In 1869 the ship Progress secured 565 barrels of 

oil from 700 walrus, an average of 25.42 gallons each. This was con- 

sidered an extra good yield. One thousand walrus secured by the 

ship Onward in 1874 yielded 600 barrels of oil, and 2,000 taken by the 

Mercury in 1877 produced 1,100 barrels of oil.4 
Walrus oil is usually of a yellowish color, with greater fiuidity than 

seal oil, and has a specific gravity of 0.925 at 59° F. according to 

Brannt. It is more difficult to refine than the oil of the right whale. 

Although classed roughly as ‘‘ whale oil” in the United States, it is 

usually kept separate from the oil of the right whale and sold for 2 or 

3 cents per gallon more than the latter. It is stated that the product 

in the fisheries north of Europe is generally mixed with and sold as 

seal oil. 

OIL FROM SEA-LIONS AND FUR-SEALS. 

The blubber of the sea-lion is from | to + inches thiek, and that on 

each individual yields from 6 to 20 gallons of oil. Thousands of bar- 

rels of this oil were formerly secured along the coast of California, 

but owing to the decrease in number of these animals, comparatively 

little is now prepared. It is somewhat inferior to sea-elephant or 

walrus oils, but much better than fur-seal oil. 

A number of years ago when whale and seal oils were quoted above 

a dollar per gallon, there was some sale in this country for oil pre- 

pared from the blubber of the fur-seal; but owing to the small quan- 

tity available, the cost of production, and the technical inferiority of 

the product, there has been no market for it for many years. The 

blubber may average 13 inches in thickness, varying according to the 

time the animal has been on shore. The oil is of a yellowish-brown 

color, gummy, and possesses an offensive odor. According to the 

terms of the lease of the fur-sealing rights on the Pribilof islands to 

the North American Commercial Company, the United States Govern- 

ment is entitled to receive 50 cents per gallon for all fur-seal oil pro- 

duced there. This is in excess of the market value of the article, 

leaving nothing for the cost of production and transportation, and, 

needless to state, there is no revenue whatever from this item. 

aThe Fishery Industries of the United States, Sec. V, Vol. IT, p. 318. 
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OIL FROM LIVERS OF COD AND RELATED SPECIES. 

SOURCES OF SUPPLY. 

Cod oil is obtained from the livers of several species of fish. In its 

pure state it is obtained from the livers of cod only, but those of had- 

doek, pollock, hake, cusk, ling, and even shark and dog-fish are also 

used. The last two, however, are not generally recognized as cod-liver 

oil sources, but are used mainly for purposes of adulteration. In the 

trade the term ‘‘cod-liver oil” is used in a restricted sense, applying 

to the best quality of oil made from choice fresh cod livers and intended 

for medicinal purposes; all other oil manufactured from livers of cod 

and related species, not of quality fitting it for medicinal uses, is des-— 

ignated as ‘‘cod oil” or ‘‘eurriers oil.” 

Cod oil is of comparatively recent development as an article of com- 

merce, although it was used locally previous to the nineteenth century. 

On account of the ease with which whale and seal oils could be secured, 

cod oil was not in great demand for technical purposes until after the 

beginning of the nineteenth century. There is nothing to indicate 

that in the early cod fisheries on the American coast the livers were 

utilized to any great extent for oil-rendering, and the same is true of 

the early fisheries prosecuted in the seas north of Europe. The small 

demand for medicinal and for technical purposes was readily supplied 

by a few fishermen of economical and industrious habits, but their 

output bore only a small proportion to the total quantity obtainable. 

Curriers used a small quantity, and some was employed on fruit trees 

for destroying insects and fungous growth. 

Karly in the nineteenth century the production of cod oil became 

quite general on the New England coast. The livers were placed in 

butts and permitted to decompose, and the oil exuding therefrom was 

dipped off from time to time. Not only was this done by the fisher- 

men who landel their catch ashore each night, but also by the 

‘“bankers” who earried butts and barrels for the purpose. As the 

tanning industries developed, the output of cod oil increased, and by 

1845 practically all the livers secured were rendered into oil. The 

output, however, did not keep pace with the demand and during the 

sixties the price went up to $1.25 per gallon. Mr. Eben b. Phillips, 
of Swampscott, was one of the pioneer dealers in this product and 

amassed a fortune in the business. 

Gradually other substances were introduced as materials for dress- 

ing leathers, especially sod oil, degras, and compound greases, the 

cheapness of which has greatly affected the market for cod oil. The 

substitution of machine stuffing for hand stuffing in leather-dressing 

and the introduction of chrome tannage have also reduced the 

demand. TIlowever, the market for medicinal oil has constantly 

increased up to the present time. As a result of these combined 

uses, the rendering of the livers into oil is almost coextensive in point 
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of territory with the prosecution of the cod fisheries. The only execep- 

tion is in certain market fisheries where the men do not have time to 

handle the livers properly. 

~The market price of medicinal oil frequently falls so low that it 

pays the manufacturer better to prepare only low-grade oil for leather- 

currying, soap-making, and the like. The common oil is, of course, 

turned out at much less cost than the white, odorless, medicinal 

variety. The stearin, which is worth comparatively little and forms 

a considerable portion of the oil, need not be removed from the manu- 

facturing grade. The use of the expensive refining plant required 

for medicinal oil is also obviated. And, finally, there is a very con- 

siderable saving in the cost of packing, as the ordinary oil is shipped 

in old petroleum barrels, while for the finer grade expensive new casks 

or metallic drums have to be provided. For several seasons there was 

a large overproduction of low-grade medicinal oil, and three years ago 

it sold in New York as low as 50 cents per gallon. Curriers’ oil does 

not often sell for less than 30 cents per gallon, and the demand for it 

is fairly constant. 

The principal sources of cod-liver oil are the coast of North America 

from Labrador to Cape Cod, Norway, Scotland, Iceland, the Pacifie 

coast of the United States, and, during recent years, Japan. On 

account of its greater value, efforts are made on all these coasts to 

produce the light oil for medicinal purposes; but in most sections, on 

account of unfavorable natural conditions, only dark or low-grade 

oils are practicable. Medicinal oil is prepared chiefly on the coast of 

Norway and to a limited extent on the Massachusetts, Maine, Nova 

Scotia, and Newfoundland coasts. 

Owing to the favorable conditions under which the cod fishery is 

there prosecuted, Norway ranks first among countries producing 

medicinal oil, the-annual product amounting to about half a million 

gallons. The fishing-grounds are concentrated and situated very 

near the coast, so that the fish are landed in quantities within a few 

hours after capture and before decomposition of the livers has set in. 

Furthermore, the temperature during the fishing season is very low, 

being close to the freezing point, and this tends to retard putrefae- 

tion. In no other part of Europe are the conditions favorable for 

producing medicinal cod-liver oil. A large quantity of low-grade cer 

curriers’ oil is also produced in Norway, amounting probably to as 
much in bulk as the medicinal oil. 

In Newfoundland much attention has been given to the production 

of medicinal oil, the manufacturers endeavoring to make it as near 

like the Norwegian product as possible. Freezing machines were 

introduced and a considerable quantity of white, odorless, and non- 

congealing oil was made. The general experience, however, was 

that the difference in market value of the medicinal and the trade 

oils was not sufficient to warrant the extra care and the additional 
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expense. At present comparatively little medicinal oil is produced in 

Newfoundland. ‘The livers are mostly all converted into ecurriers’ oil, 

resulting in an annual output of about 1,100,000 gallons. 

The situation in Nova Seotia is pretty much the same as in New- 

foundland, although much less oil is produced, the annual output 

probably amounting to about 20,000 gallons of medicinal oil and 

250,000 gallons of curriers’ oil. 

The bank fisheries of America are situated too far from the land to 

permit the use of the livers in making medicinal oil; but the shore 

fisheries during autumn and winter, when the spawning fish visit the 

coast, furnish good material for that purpose, resulting in the prepa- 

ration of about 25,000 gallons each year. Much of this is of supe- 

rior quality, and unsurpassed for color and pleasantness of odor and 

taste. The livers taken in the bank fisheries are practically all used 

in preparing curriers’ oil, the total annual product of which is about 

450,000 gallons. 

Considerable cod oil has been exported from Japan for medicinal 

purposes, but that received in this country has not found favor with 

the wholesale druggists and has usually been sold for currying. The 

first shipment of 200 cases, made in 1889, sold at 35 cents per gallon. 

We have no data bearing on the cod-oil output in Japan, but with an 

annual cateh of 7,000,000 fish it probably does not exceed 100,000 

gallons. 

The entire product of cod oil is estimated as follows: Norway, 1,200,- 

000 gallons; Newfoundland, 1,100,000 gallons; Dominion of Canada, 

300,000 gallons; United States, 475,000 gallons; Japan and all other 

countries, 450,000 gallons, making a total of 8,525,000 gallons of all 

varieties of oil produced from the livers of cod and related species. Of 

this quantity about 650,000 gallons represent the output of medicinal 

oil, and the remaining 2,875,000 gallons is curriers’ oil. 

DESCRIPTION OF LIVERS AND THE RESULTING OILS. 

The following description of livers and the account of rendering 

them into oil are the results principally of an inquiry made by the 

writer on the New England coast in October and November of 1901. 

Most of the oil factories were visited and many of the principal fisher- 

men were interviewed. The writer is especially indebted in this con- 

nection to Mr. A. W. Dodd and Messrs. George J. Tarr & Sons, of 

Gloucester, and to Messrs. Geo. H. Leonard & Co., Mr. John B. Baum, 

and Mr. F. F. Dimick, of Boston. 

Normal cod livers in good condition are of a cream color, uniform 

texture, and very soft, so that the finger may be readily pushed quite 

through them. Lean livers are frequently found. ‘These are tough 

and dark in color, the toughness and darkness increasing with the 

degiee of leanness, the color finally reaching a dark brown hue. Lean 

livers furnish very inferior oil, as well as only a small quantity. A 



AQUATIC PRODUCTS IN ARTS AND INDUSTRIES. 219 

certain percentage of the livers are diseased. ‘This condition is usually 

evidenced by a greenish color or by the presence of colored spots, 

which inerease in size and number as the disease advances until the 

entire organ is affected. Diseased livers are never used in the prepara- 

tion of medicinal oil, but are freely utilized in making curriers’ oil. 

The size of the livers varies considerably, but averages about 12 inches 

in length and 2} inches in thickness in the center, the weight being 

somewhat over half a pound. Some livers weigh only 13 ounces each, 

and an instance is recorded by Dr. F. P. Moller of one taken in the 

Lofoden fishery which weighed 11 pounds, its length being 43 inches 

and its greatest thickness 63 inches. 

Considerable difference exists in the size, shape, and general 

appearance of livers of the cod family. Cod livers are elongated, 

with the large end near the dorsal fins and the small end toward the 

tail. Haddock livers are much shorter than those of cod, and have 

little frills or scallops on the edges, whereas those of cod are smooth. 

Haddock and pollock livers are of a cream color, similar to those of 

cod, while cusk and hake livers are of a light straw color. The livers 

of all Gadide are usually mixed together by the fishermen, but in the 

season when any particular species is abundant the livers of that 

variety are kept separate. On the New England coast of the United 

States cod livers predominate during the coldest months and pollock 

are taken mostly in October and November. 

In the United States fisheries livers represent about 33 per cent of the 

weight of the fish, and they yield about 40 per cent of their weight in 

oil; consequently 100,000 pounds of fish yield about 180 gallons of oil. 

On an average, from January to June, 1,000 pounds, dressed weight, 

of cod yield about 1 bucket, or 23 gallons, of livers, and during the 

latter half of the year the yield increases to 4 gallons per 1,000 pounds 

of dressed fish. A bucket of these livers yields 5 or 6 quarts of o11 on 

an average throughout the year, except that in the spring the product 

is sometimes reduced to about 3 quarts to the bucket of livers. 

The yield of hake livers per 1,000 pounds of fish is somewhat larger 

than in ease of cod, but the quantity of oil secured from a bucket of 

livers is about the same. Haddock yield best from October to Decem- 

ber, and during the spring and summer the result is small, sometimes 

not over 14 quarts to the bucket. On account of the small yield and 

the conditions surrounding the haddock fishery, only about 15 per cent 

of the livers of that species are saved in the New England fisheries, 

At present pollock do not yield so much as cod, averaging about 5 

quarts to the bucket of livers throughout the year; but previous to 

ten years ago on the New England coast they usually yielded 7 quarts 

of oil in the fall. 

In the Lofoden fishery, according to the official returns, ordinarily 

20 to 30 livers are required to produce 1 gallon of medicinal oil. Dur- 

ing some seasons the livers are quite fat, and 8 to 12 are sufficient; 
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but when they are very lean, as was the case in 1896, for instance, 

from 36 to 56 are required for 1 gallon of oil. In that fishery the liv- 

ers are fatter at the beginning than at the end of the season. They 

average about 55 pounds to the LOO fish; but during the years when 

they are unusually lean it is much less, as in 1883, when the average 

weight of 100 livers was only 123 pounds. Usually at the Lofoden 

Islands 250 to 1,100 cod give 1 barrel of livers, and 2 barrels of livers 

yield 1 barrel of oil; but in 1883 from 700 to 1,100 fish were required 

for 1 barrel of livers, and 4 or 5 barrels of those were necessary for 1 

barrel of oil. Aside from the benefits accruing from the fatness of 

the livers, anything gained in quantity is always lost in quality in the 

preparation of medicinal oil. 

While it is somewhat difficult to distinguish among the oils made 

from the livers of the various members of the cod family, yet ordina- 

rily there are certain distinctive characteristics apparent to the skilled 

oil-refiner. Cod oil is of a greenish yellow color and usually has less 

pressings or foots than any of the others. Hake oil is almost white, 

but that made from hake taken on certain grounds has a pinkish 

color, which may be removed by filtration through a mineral earth. 

Pollock oil is distinguished by a slightly bitter taste and has a faint 

reddish cast. Its weather-test is rather lower than that of cod oil, 

especially when it has been slightly overcooked in the rendering. 

Oil extracted from perfectly fresh cod livers is hight and odorless, 

and, owing to its extensive use in medicine, is known as medicinal cod 

oil or ‘‘ cod-liver oil.” According to the extent of decomposition of the 

material before the extraction of the oil, the color ranges through all 

shades of yellow and brown to very dark brown, this color being 

attributed to the decomposition of the hepatic tissues and fluids. 

These dark oils are of two general grades; one, the brown, which is 

inferior to the light-brown or medicinal oil, but is frequently used for 

such; and the other, the dark-brown or curriers’ oil, is the poorest 

grade prepared, and is exclusively used for technical purposes. Prob- 

ably it would be better to say that there are two principal varieties of 

oil, the medicinal and the curriers’, and that unusual market condi- 

tions may result sometimes in the employment of the poorest of the 

medicinal oil for technical uses or the best of the curriers’ oil for 

ofiicinal purposes. 

The medicinal value of cod-liver oil was known centuries ago among 

the Laplanders in northern Europe, the descendants of the Norsemen 

‘in Iceland, and the Eskimos in Alaska. The use of the oil gradually 

extended in Europe during the eighteenth century, being a popular 

home remedy among many seacoast communities and used empiri- 

‘ally by physicians. Pereival and Bardsley in 1782 recommended its 

use in cases of gout and chronic rheumatism. In 1841, J. Hughes 

Bennett, of Edinburgh, published a pamphlet on its medicinal quali- 

ties, strongly recommending it in many cases, and this had much to 
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do with the general introduction of the oil as a medicine in England 

and America. From that time to the present it has held a prominent 

place in the confidence of physicians, and is regarded as a remedy of 

the highest value in diseases which are marked by malnutrition, pul- 

monary tuberculosis furnishing the most frequent occasion for its 

employment. 

Few subjects connected with materia medica have provoked so 

much discussion as the comparative merits of the light and the dark 

grades of cod-liver oil. Formerly, the brown oil was considered 

superior in efficiency to the paler sorts, and was generally favored for 

medicinal purposes. In recent years, however, chemists have claimed 

that analysis does not reveal any substance in the dark oil which 

would aecount for greater beneficial activity than the paler grades 

are supposed to possess. While many physicians yet recommend the 

brown oil, the drift of public opinion seems to favor the pale oil, and 

certainly it is more popular with the patients. A discussion of these 

rival claims is beyond the scope of this paper. For information on 

the subject reference is made to A. Gautier and L. Morgues’ Les 

Alcaloides de ? Huile de Foie de Morwe, Paris, 1890, and to F. P. 

Moller’s Cod-Liver Oil and Chemistry, London, 1895. 

PREPARATION OF MEDICINAL OIL. 

On account of its greater value, it is generally desirable to convert 

the livers into medicinal rather than curriers’ oil. For this grade the 

livers must be perfectly healthy and fresh, all diseased, lean, or 

slightly decomposed ones being rejected. On account of the necessity 

for having the material perfectly fresh, it is impracticable to manu- 

facture good medicinal oil during the warm months, and even in cold 

weather the sooner the extraction of the oil is begun the better the 

grade secured. Furthermore, it is desirable that the livers should be 

from cod only, those from other species being excluded. This, how- 

ever, is not the uniform practice, and the livers of haddock, hake, 

cusk, etc., are sometimes thrown in with those of cod. It does not 

appear that American manufacturers are any more prone to this 

adulteration than those of other countries. Possibly oil from other 

livers may be equally as efficient as cod, yet until that fact is demon- 

strated beyond a doubt those should be rejected. 

On the New England coast of the United States, the best medicinal 

oil is made from livers collected from the shore fishing boats, which 

land their catches almost daily, and thus deliver them in fresh condi- 

tion. From May to October only a small amount of the best oil ean 

be made, because of the scarcity of fish along shore during that season 

and the danger of the material putrefying before reaching the oil 

factory. From October to May the shore fishermen carefully save the 

livers in clean barrels, and if landed within a day or two they are sold 

for making medicinal oil, but if softened or damaged in any way they 

are used only for curriers’ oil. 
” 



222 REPORT OF COMMISSIONER OF FISH AND FISHERIES. 

Second only to the careful selection of the livers is the observance 

of perfect cleanliness in the entire process of rendering the oil. The 

livers are thoroughly cleansed from blood and other impurities by 

washing in several waters, and the gall saes and attached membranes 

are removed. Throughout the entire process of expressing and refin- 

ing the oil, all tanks, receptacles, and the like are kept free from 

putrefying texture. Some oil-renderers chop the livers into small 

pieces for the purpose of securing a greater quantity of oil, but this is 

by no means the general practice. 

There are two general methods of cooking the livers, viz, (1) by 

wood or coal fire under a water bath, and (2) by the use of steam. 

The first-named is the oldest in use and is also the most economical 

where the quantity of material to be rendered is small. Two metallic 

receptacles or pots are provided, one, in which the livers are placed, 

fitting loosely in the other, with 2 or 3 inches of space between, and 

the larger one set into a furnace so that a fire may be built beneath. 

The space between the two receptacles is filled with water during the 

process of cooking, and this is renewed as required. A fire is built in 

the furnace and the water brought to a boiling point, thus imparting 

a moderate heat to the contents of the pan. In order that the cook- 

ing may be expeditious the pan should:be small, holding not over 50 

or 60 gallons. Furthermore, it should be narrow, for greater ease in 

stirring and to minimize the oxygenizing of the oil. Owing to the 

cheapness of this apparatus it is quite popular with those who try-out 

only a small quantity of oil. 

In the second method of cooking, steam-jacket kettles are used, the 

steam-chest being provided with a self-acting safety valve by which 

the pressure can be controlied and regulated. Within the kettle there 

is usually a stirring apparatus operated by steam power. By means 

of this apparatus the cooking may be performed much more expedi- 

tiously than with the former one, as any desired temperature may be 

secured and uniformly maintained. 

In order to prevent, so far as practicable, the formation of hydroxy- 

lated compounds, the alleged cause of the unpleasant eructations or 

gastric disturbance from which many persons suffer after taking the 

oil, there was introduced in Norway in 1892 an apparatus for its ex- 

traction without permitting oxidation to take place. This apparatus 

is so contrived that the air can be completely excluded from it during 

the whole operation, the process being conducted in a current of car- 

bonie acid gas from the moment the livers are placed in the apparatus 

until the oil is sealed up in the market reeeptacles. 

Whatever process of cooking may be adopted, it is desirable that 

the oil be forced out of the hepatie cells in a short space of time 

and by a moderate degree of heat only. The length of time usually 

allowed for cooking is from 2 to 34 hours, and at no time should the 

temperature exered 200° F. The duration of the cooking process is an 
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item of great importance in the preparation of medicinal oil, and on 

it is dependent in a large measure the quality of the product. Inorder 

to get the largest possible amount of oil, some producers cook the 

material entirely too long, notwithstanding that beyond a certain 

point anything gained in quantity is at great sacrifice of quality. In 

producing a choice grade of oil, the livers must not be exposed to heat 

any longer than absolutely necessary. 

The longer the cooking is continued, the greater the quantity of 

acids and decomposed albumen extracted from the hepatic tissues. 

These substances render the oil strong and unpalatable, and detract 

from its appearance. Further, the longer the livers are exposed to 

‘heat, the more oxygenized the oil becomes, making it irritative to the 

stomach and causing disagreeable eructations. For the production 

of the clearest and lightest medicinal oil, the livers should not be 

exposed toa greater heat than 160° F., and that only for about 45 

minutes. This, however, is not feasible because the quantity of 

oil produced in that case would be too small to make the business 

profitable. The time must, therefore, be extended as far as practi- 

eable without detracting too much from the quality. But in order to 

produce a first-class medicinal oil, the length of the cooking should 

on no account exceed 24 or 3 hours, provided the capacity of the liver- 

receptacle does not exceed 50 gallons. 

On completion of the cooking process, the mass of livers and oil is 

allowed to cool. The oil rises to the surface and is drawn off and 

filtered. The liver magma is subjected to pressure and yields a quan- 

tity of dark oil suitable only for curriers’ use. The residuary mass 

of hepatic tissues is dried and used for fertilizing purposes. Its 

market value in Gloucester and Boston was formerly $6 or $8 per ton, 

but at present it is only about $3 per ton. 

Filtering the medicinal oil is accomplished by running it through a 

box fitted with several straining frames covered with cloth of sue- 

cessive degrees of fineness and with a tap at the bottom through which 

the oil can be drawn. Or the filter may consist of one or two light 

canvas bags fitted inside of a white moleskin bag with the smooth 

side out. But in filtering the dark oil, it is better to run it through 

charcoal. 

In the process of refining, the medicinal oil is placed in small recep- 

tacles, as 5-gallon cans, and refrigerated either naturally in cold 

weather or by means of ice and salt, as already deseribed in the pro- 

cess of refining sperm oil. When thoroughly chilled and granulated 

the congealed oil is compressed through cotton or canvas bags holding 

about 4 gallons each, for the purpose of extracting the foots, white 

pressings, or stearin. Two or three bags are placed regularly 

upon a substantial wooden platform or table provided with grooves 

for conducting the outflowing oil to a receiving tank. On this row 

of bags there is laid a thin iron plate or slab, then another layer of 
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bags, and so on, layer after layer, until 15 or 20 bags have been piled 

up. Heavy pressure is then applied and continued 10 or 12 hours, 

when practically all the oil drains from the bags, leaving behind an 

unctuous mass of the consistency of tallow or butter, composed of 

nearly pure stearin, with a small quantity of débris and fibers. The 

quantity of stearin removed depends on the temperature at which 

the congealed oil is pressed. At the usual temperature of 28° to 30° 

F., about 1{ pounds are removed from each gallon of crude oil, the 

latter weighing about 7$ pounds. The stearin is sold at 5 or 6 cents 

per pound and is used by soap- and candle-makers and as a tallow 

substitute in leather-dressing. 

Medicinal cod-liver oil should be exposed to the air as little as pos- 

sible during the whole process of extraction, filtering, and pressing; 

and as soon as the last operation is completed, it should be placed in 

shipping packages and stored in a cool place until marketed. This 

oil has a greenish tint, is almost tasteless and odorless. For the pur- 

pose of making the oil lghter in color, it is sometimes bleached by 

exposing it in a thin layer to the sun’s rays for an hour or more. 

Bleaching medicinal oil is an objectionable process, resulting in no 

particular benefit, and, on the contrary, is productive of much harm 

when long continued. 

The style of the package in which medicinal oil is placed is of much 

importance. Since cod oil readily acquires the flavor of wood and 

becomes discolored thereby, glass or metal receptacles are preferred. 

Tin is much the best material when glass is not used. The Norwe- 

gians use tin-lined barrels. When wooden barrels are employed, 

white oak is preferable to other varieties. 

During recent years many manufacturing pharmacists have pre- 

pared cod-liver oil in such a manner as to overcome the disagreeable 

flavor and the even more objectionable gastrie¢ disturbance which so 

frequently follows its use. These products are mostly in the form of 

emulsions, gelatinous capsules, with sirups, creams, jellies, ete. 

Furthermore, some pharmacists remove the so-called ‘‘ active prin- 

ciples” in eod-liver oil, the oil itself being subsequently used for tech- 

nical purposes. These ‘‘active principles” are extracted by means 

of an alcoholic menstruum, then concentrated by evaporation and 

dissolved in wine. They are placed on the market under various 

proprietary names. In some factories the fresh livers, rather than the 

oil, are used in manufacturing the ‘‘ active principles,” since the latter 

are alleged to occur in far greater abundance in the liver tissues than 

in the oil. According to an account given by the proprietor of one of 

these preparations, the livers are thoroughly minced in asteam-power 

chopping-machine and macerated for several days in large stirring 

machines of special design, a menstruum being employed consisting 

of diluted alcohol containing a small quantity of citric acid. The 

extract is then drawn off and concentrated in vacuo at a temperature 

of 40° F. When the liquid is reduced to about the consistency of 

ce 
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extract of beef, it is removed from the vacuum pan, assayed for 

alkaloidal contents, and then dissolved in wine in proper proportion 

to represent the ‘‘active principles” contained in one-fourth its bulk 

of cod-liver oil. 

Only about 10 per cent of the cod-liver oil consumed in this country 

is produced in the American fisheries, the great bulk of it being 

imported from Norway. As already shown, the product of medicinal 

oil in the United States fisheries is only about 25,000 gallons each 

year, whereas the imports usually exceed 200,000 gallons annually, 

and in some years exceed 500,000 gallons. 

The following summary, showing the total quantity and value of 

cod-liver oil imported for consumption into the United States during 

a series of years, is compiled from the United States customs returns: 

Statement of the quantity and value of cod-liver oil imported into the United 
States during a series of years. 

| 
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PREPARATION OF COD OIL FOR TECHNICAL PURPOSES. 

The methods of extracting cod oil for currying and other technical 

purposes does not differ essentially from the extraction of medicinal 

oil, the principal difference being the use of all livers secured, the 

absence of extreme cleanliness, and the greater putrefaction or the 

more extensive cooking of the material. Considerable common oil is 

also expressed from the livers cooked for medicinal oil after the latter 

has been dipped or skimmed off. 

The original method of extracting cod oil, and the most common one 

at the present time, is by putrefaction. In the Grand and the West- 

ern banks fisheries, during the process of dressing the fish, the livers 

are collected and placed in liver-butts. These butts are characteristic 

of vessels engaged in a salt-fish trip; in the market fishery for cod, 

haddock, ete., their place is taken by upright barrels or gurry kids. 

There are two liver-butts on each vessel; they consist of large casks, 

with a capacity for about 150 gallons each, mounted horizontally on 

skids immediately in front of the house and lashed securely to the 

deck. On the top, in the bilge of each cask, there is a large square 

opening, covered with a piece of tarpaulin securely fastened at one 

F. ©. 1902—15 
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end, through which the livers are dropped into the cask. As the oil 

cells in the livers are broken by decomposition and by their constant 

churning with the rolling of the vessel, the oil rises to the surface, and 

is bailed off from time to time to make room for fresh livers. The oil 

dipped or bailed off, known as ‘‘sun-tried oil” or ‘‘top dippings,” is 
placed in barrels, while the refuse blubber remains until the vessel 

reaches port, when it is boiled to extract the remaining oil. 

The ‘‘sun-tried oil” represents probably 20 to 40 per cent of the 

total quantity of oil produced. It is superior to that rendered -by 

cooking, being heavier bodied, and does not chill so quickly, the quan- 

tity of foots being much less. The oil first obtained from the butts is 

of alight yellow color, and formerly was used to some extent for medic- 

inal purposes. As putrefaction advances, the color deepens to a 

brownish shade, and that extracted by cooking the decomposed livers 

ashore is very dark, with a greenish fluorescence in reflected light. 

In small quantities it shows a brown color, and therefore is known as 

brown oil. None of this oil is used for medicinal purposes, owing to 

its strong odor and flavor and the abundance of decomposed tissue 

contained in it. The market fishermen, who return to port every two 

or three weeks, save the livers and sell them to the oil-merchants at 

25 or 30 cents per bucket of 245 gallons each. 

Of the several grades of cod oil used for technical purposes, the best 

is that made from livers taken in the Grand Banks fisheries; this is 

known as ‘‘ Newfoundland cod oil” and sells for about 2 cents per 

gallon more than ‘‘ domestic cod oil” made from livers taken on West- 

ern and Georges Banks. ‘‘ Straits oil” and ‘ bank oil” were formerly 

well-known grades of cod oil, but these are now made entirely from 

menhaden. The low grades of cod oil are strained or filtered in the 

same way as the medicinal oil, 100 gallons yielding 15 or 20 pounds of 

foots, worth about 4 cents per pound. 

Cod oil is used for eurrying mostly in New York, Pennsylvania, 

Ohio, Michigan, Hlinois, and Wisconsin, only about 20 per cent being 

used in New England. Some of the best quality is exported. Small 

quantities are also used for soap-making and in various compounds. 

The following table (based upon the closing quotations each week 

for prime domestic oil, as contained in the New York trade journals) 

shows the lowest and highest selling prices for cod oil for technical 

purposes in the New York market during each year from 1891 to 1902: 

Price per Se Price per pss 
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OIL FROM LIVERS OF SHARKS AND RELATED SPECIES. 

The livers of various species of sharks and allied fish are suitable 

for oil-production, giving rise in some localities to important fisheries. 

The principal species used are the sleeper shark, otherwise known as 

the nurse, ground, or gurry shark (Somniosus), taken in northern 

waters from the Arctic seas southward to Massachusetts, Oregon, and 

France; the basking or bone shark (Cetorhinus), formerly quite 

numerous, but now taken to a less extent, north of Europe and on the 

coast of Peru, Australia, California, ete.; the oil shark (Galeorhi- 

nus), on the Pacific coast, especially in California, and the dog-fish 

(Squalus), distributed throughout both hemispheres. In addition to 

these, nearly every species of shark yields livers suitable for oil- 

rendering. 

The sleeper shark appears to be the most important species so far 

as oil-making is concerned. This isa large fish, individuals ranging in 

length from 12 to 25 feet. The livers yield from 12 to 50 gallons of 

oil each when taken in the autumn, but in the spring and summer 

they are almost worthless for oil purposes. On the New England 

coast this species is much less numerous than formerly, but it is 

reported in abundance on the Pacific coast of the United States. 

During the autumn the taking of the sleeper shark is a somewhat 

important branch of the minor Icelandic fisheries, and it is also taken 

by the Russians off the Kola Peninsula. The most important fishery, 

however, is off the coast of Norway, and especially between Lofoden 

Islands and Bear Island, in depths of from 150 to 200 fathoms of 

water. The Norwegians employ small vessels of 20 to 35 tons, carry- 

ing about six men each, the season beginning the first of October and 

ending in February. The fish are taken by means of large, strong 

hooks baited with fish or salted seal blubber. 

The basking shark, probably the largest of all sea fishes, has been 

taken very extensively for the oil contained in the livers, but owing 

to decrease of the species the quantity now secured is much reduced. 

This fish attains an enormous size, the prevailing length of fully- 

grown individuals being 30 to 35 feet. The liver is proportionally 

large, yielding ordinarily from 80 to 200 gallons of oil and occasionally 

as much as 400 gallons. Indeed, a yield of 600 gallons has been re- 

ported from a single individual, but this has not been satisfactorily 

established. This species differs from other sharks in not being - 

voracious. Therefore it must be taken with harpoons rather than 

with baited hooks. There is said to have been quite an extensive 

fishery for it on the Massachusetts coast about the middle of the 

eighteenth century. According to Captain Atwood, writing in 1880, 

‘‘Not more than half a dozen have been caught near Provincetown 

since 1810.” 

The basking shark is numerous on the coast of Peru and Ecuador, 
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and its capture gives employment to a large number of small vessels, 

manned by 6 or 8 meneach. The American vessels fishing for hump- 

back whales on that coast have occasionally engaged in its capture 

when whales were not in sight. Capt. George O. Baker, of New 

Bedford, reports that on one occasion in two days’ fishing he secured 

125 barrels of shark oil while on the lookout for humpback whales. 

The method of taking this fish off the Peruvian coast, according to 

Captain Baker, is to approach it while it is lying motionless at the 

surface of the water and to fasten a harpoon in the top of the head 

forward of the eyes, so as to hold the head up and thus prevent the 

fish from going down or ‘‘ sounding,” and then the boat approaches 

and lances it until it is quitedead. It is taken alongside the vessel, a 

hole is cut in one side of the abdomen, a strap inserted on either side of 

the incision and the tail hoisted up so as to raise the body somewhat 

out of the water. A man then enters the abdominal cavity and with 

a knife cuts out the liver in pieces. These are passed up on deck, 

minced, as in the case of whale blubber, and placed in the try-pots. 

After a sufficient length of time the cooked liver-pieces are removed 

from the pot, placed in a canvas or hempen bag, suspended from aloft, 

and permitted to drain. Nothing but the oilis saved. A considerable 

market for it exists in South America, where it is used principally as 

a body for paints for exterior surfaces. The price is usually 8 or 10 

cents per gallon more than that of humpback oil. 

The basking shark is taken occasionally on the California coast, the 

individual yield of oil there averaging about 125 gallons. The same 

species is also said to be taken in the waters of British India, being 

harpooned in great numbers by the fishermen of Karachi and other 

coastal districts. 

The common dog-fish (Squalus) of the Atlantic coast and a similar 

species on the Pacific coast are the principal oil-yielding sharks in 

America. These fish range from 2 to 5 feet in length and from 5 to 

15 pounds in weight. They are the great pest of fishermen, destroy- 

ing nets, robbing fish from the trawls, and committing other depre- 

dations. 

It does not appear that anv important fisheries are organized espe- 

cially for the capture of these fish, but many are taken incidentally in 

the shore and Georges cod fisheries, particularly during the spring, 

and the livers are extracted and thrown in the liver-butts along with 

those of other fish. The livers are generally of a bluish-gray color, 

shaped somewhat like those of cod or pollock and are very brittle, 

breaking readily when lifted. 

In Boston and Gloucester dog-fish livers are sold at the same rate as 

those of cod and related species—viz, 25 to 30 cents per bucket of 23 

gallons. The yield of oil during August, September, and October is 

about 6 quarts per bucket, but at other seasons it is much smaller. 

Because of the small quantity secured, this oil is rarely kept separate 

from cod oil for currying purposes, and it sells for about the same 
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price per gallon. <A distinctive characteristic is its strong odor when 

warm, resembling that of ammonia; but this may be removed by 

proper refining. It is estimated that from 10,000 to 15,000 gallons of 

dog-fish oil are prepared on the New England coast annually, nearly 

all of which is combined with and sold as cod oil for currying purposes. 

Captain Atwood writes: “ 

When I first began to go fishing, in 1810 to 1820, the dog-fish fishery was consid- 

ered one of the most valuable fisheries that we had around the shore. They appeared 

here in the spring and were very plenty, and would last a day or two and then all 

would be gone. Then you would not see a dog-fish again all summer, but about the 

10th or middle of September they came to usagain, returning South. They would 

stay into November, and during that time the fishermen would get—a man and 

a boy—all the way from 8, 10, to 15 barrels of oil. Twenty-five years ago we 

would occasionally see dog-fish in the summer. The last fifteen years they have 

been here all summer. During the war they were plenty all summer, and the 

livers sold for $1 a bucket, and now they are worth but 20 or 25 cents. 

On the coast of Oregon, Washington, and British Columbia, large 

numbers of dog-fish are taken for conversion of the livers into oil. 

which finds a ready sale, owing to the high cost of other oils on that 

coast. ‘These fish are reported especially abundant in the vicinity of 

Queen Charlotte Island, in British Columbia, where they are cap- 

tured by the Indians. The livers of 100 dog-fish yield 6 or 8 gallons 

of oil, and the rest of the carcass is utilized for fertilizer. Not only 

is there an abundance of this oil produced for local use, but also 

much for export. As long ago as 1876, about 60,000 gallons were 

exported from Victoria, at a valuation of 40 cents per gallon.” The 

present annual product is said to exceed 200,000 gallons. New York 

dealers have received some good samples which indicate a very low 

weather-test, but owing to the duty and freight rates little has come 

on the Eastern market. 

Dog-fish oil has been used on the Pacific coast in competition with 

other oils with most favorable results, being ‘‘ equal, if not superior, 

to oil supplied to Her Majesty’s ships by the service, both for lubri- 

eating and lighting purposes.” ¢ 

Similar species of dog-fish are taken on the coasts of Norway, Chile, 

and elsewhere, the fisheries being confined to the summer months and 

the catch secured with nets as well as with hooks. 

Along the Atlantic coast of the United States but little attention 

is given to the capture of sharks for economic purposes, notwith- 

standing the many species which oceur there in comparatively large 

numbers. In several localities on the southern coast small fisheries 

are prosecuted during the winter months, for then the yield of oil 

is greatest. Among the species taken, other than those above men- 

tioned, are the sand or yellow shark (Carcharias littoralis), which 

aFishery Industries of United States, Sec. I, p. 674. 
> Report of the Commissioner of Fisheries of Canada for 1876, p. 346. 
¢Fourteenth Annual Report of the Department of Marine and Fisheries of Canada for the year 

1881, p. 214 of supplement No. 2. 
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attains a length of 5 feet, and yields from 1 to 2 gallons of oil; the 

leopard or tiger shark, length from 10 to 25 feet, yielding 10 to 20 gal- 

lons of oil; the mackerel shark, also known as porbeagle or blue shark, 

measuring from 8 to 10 feet in length, and the liver yielding from 2 

to 7 gallons of oil; the dusky shark (Carcharhinus obscurus), which 

attains a length of 10 feet; the hammer-headed shark (Sphyrna 
cygena), of 12 or 15 feet in length; the dog shark (Mustelws canis), 2 
or 3 feet in length; and the thresher shark (Alopias vulpes). Some 

of the large sand and leopard sharks are difficult to secure and their 

capture gives considerable trouble. They are taken usually by means 

of harpoons or stout hooks and lines. When taken from a small boat 

at sea, immediately after the fish has been secured it is lanced to 

death, the belly is ripped open with a knife, the boat canted, and the 

large, slippery liver pulled over the side into the boat, and then the 

‘areass is discarded. Many of the smaller sharks are captured with 

menhaden, in purse seines, and are utilized at the menhaden fac- 

tories. Owing to the damage which they do to the twine, the fisher- 

men prefer to not set the seines around sharks, but it is difficult to 

avoid taking afew of them with the menhaden. It is estimated that 

from 7,000 to 10,000 sharks are captured annually by the menhaden 

steamers, all of which are converted into oil and fertilizer. 

On the Pacific coast of the United States, especially in California, 

the oil shark (Galeorhinus) is utilized. Itis 4 to 6 feet in length and 

weighs from 40 to 70 pounds, the yield of oil from the livers varying 

from two-thirds of a gallon to 1 gallon each. The fish are taken by 

means of hooks and lines when they enter the lagoons for reproduc- 

tive purposes during the summer. The fins of this species are dried 

and sold for 12 or 15 cents per pound, the Chinese using them in 

soup-making: Other species of shark utilized on the Pacifie coast 

are the shovel-nose shark, thresher shark, and the man-eater or white 

shark. The shovel-nose shark was taken extensively along the coast 

of Humboldt County, Cal., from 1858 to “1868, from 50 to 60 men 

being employed at times in the fishery. It is harpooned in deep water 

and taken by means of hand lines in shallow water. This species 

measures from 6 to 10 feet in length, and the liver of each individual 

yields 3 to 7 gallons of oil. 

There are several species of skates, rays, ete., occurring on the 

United States coasts which are utilized to some extent for oil-produe- 

tion. Principal among these are the common skate (Raja erinacea), 

the prickly skate (R. eglanteria), the smooth or barn-door skate (R. 
levis), the sting ray (Dasyatis centrura), the cow-nose ray (Rhinop- 

tera bonasus), ete. Many thousands of these are captured by the men- 

haden fishermen and utilized at the factories for conversion into oil 

and guano. Oil from the liver of the torpedo or cramp-fish (Tetro- 
narce occidentalis), a large species, which at times attains a weight of 

200 pounds, is said to be valued by the fishermen in the treatment of 

cramp and rheumatism. 
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Captain Atwood wrote in regard to the oil from the torpedo: 

I used to go and look for them for their livers—for the oil. The oil is one of the 

best lamp oils that I ever saw. It has been used sometimes beneficially in cases 

of cramp. I got a gallon of oil from one liver. I do not know but I have seen a 
cramp-fish big enough to make three gallons of oil.@ 

The liver of the saw-fish (Pristts), numerous on the South Atlantic 

and Gulf coasts of the United States, yields from 6 to 18 gallons of 

oil. It is said that in British Guiana this oil is used for illumination 

and also for anointing the bodies of the inhabitants. The liver of 

the elephant-fish (Chimera), which occurs in abundance on the Cali- 
fornia coast, is large and yields choice oil. This fish has a maximum 

length of 2 feet and weighs 6 or 7 pounds. 

It appears from the above that the yield of oil from individual shark 

livers ranges from much less than 1 pint in case of the dog-fish and 

others to the 400 gallons procured from the basking shark. Other 

than the livers, the carcasses of sharks are slightly oleaginous, and 

are rarely ever utilized in oil-rendering, but they are of course useful 

for conversion into fertilizer. The method of extracting the oil from 

the livers is much the same in all cases. If they are large, they should 

first be cut in small pieces or minced, as is done with whale blubber. 

The pieces are then subjected to heat until the cells are thoroughly 

broken, when the oil is extracted by pressure or it is permitted to 

drain therefrom. In case the oil is to be used for medicinal purposes 

great cleanliness is observed, the livers being washed free from blood 

and the gall bladder removed. <A quantity of water is placed in the 

kettle with the hepatic tissues and the whole boiled gently for an hour 

or two. On cooling, the oil floats on the surface and is dipped off and 

stored. It may be refined in precisely the same manner as cod oil. 

According to Brannt, shark oils are distinguished as being the 

lightest of fixed oils, their specific gravities ranging from 0.870 to 

0.880 at 59° F., so that a mixture with blubber or other fish oils can 

at once be recognized by the higher specific gravity. They are pale 

yellow and clear, remain fluid at 21° F., and contain very little stea- 

rin. They burn with a bright flame without carbonizing the wick. 

Brannt further states that they contain about the same constituents 

as cod-liver oil, but are richer in iodine. On account of their per- 

centage of gall constituents the liver oils are readily distinguished 

from other fish oils. 

Shark oils are largely used in tanneries, in steel-tempering, and in 

various compounds where it is desired to impart a low specific gravity. 

They are also valuable as a body for paints for out-of-door objects, as 

walls, fences, ete. In some localities certain kinds are used by medi- 

cal practitioners, who consider them quite equal to cod-liver oil. In 

the drug stores of this country shark oil is occasionally found with a 

label suggestive of an oriental origin and recommending its use as an 

embrocation in numerous diseases. 

4Natural History of Aquatic Animals, p. 667. 
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MENHADEN OIL. 

In speaking of fish oil in a restricted sense along the Atlantic coast 

of the United States, reference is made generally to that yielded by 

the menhaden (Brevoortia tyrannus), a member of the Clupetde or 

herring family, known locally by a score or more of names. This 

species occurs from Maine to Texas, the principal fishing-grounds 

being the bays and sounds from Maine to North Carolina, with the 

addition of the Texas coast during the last two years. 

The extraction of menhaden oil differs from the preparation of other 

marine-animal oils in that the scrap or solid tissue remaining after 

the liquids have been removed is usually greater in value than the 

oil. Indeed, it was principally as a fertilizer that the menhaden was 

first utilized, the oil being extracted as an incidental product. Because 

of the greater value and importance of the scrap, the methods of 

manipulating the fish, extracting the oil, and the like are deseribed in 

the second part of this report, relating to the preparation and utiliza- 

tion of fertilizers from fishery products. (See pp. 255-265.) 

While small quantities of menhaden oil were prepared for domestic 

and local use previous to 1860, there was comparatively little marketed 

previous to the civil war. The first lot on the New York market sold 

at 75 cents per gallon and, its use giving satisfaction, the market price 

quickly advanced to $1.40 in 1865, the highest figure ever realized. 

For ten years the menhaden producers sold their crude oil within a 

range of 50 cents and $1 per gallon, resulting in great profit. This 

led toa large increase inthe number of factories, the purchase of costly 

steamers and equipments, and a great overproduction. 

The excess of production, a lack of cooperation among the factory- 

men, and competition with substitutes resulted in a gradual reduction 

of prices, until in the autumn of 1887 menhaden oil sold at 19 cents 

per gallon, which was much below the cost of manufacture. The 

necessity for protecting their invested capital led to concerted action 

among the producers and an attempt to bring about an agreemené on 

prices and also a limitation of the fishing season. Many factories 

were closed and the vessels laid up, the owners preferring to keep 

them idle rather than to engage in unprofitable work. 

The diminished extent of the output and a better understanding 

among the producers resulted in an improvement in prices, which 

finally reached 40 cents per gallon in the spring of 1893. Then, owing 

to unfavorable conditions, prices began to decrease until in the fall of 

1896 crude northern menhaden oil was sold at 18 cents per gallon, the 

lowest price ever reached. Since 1896 the business has been conducted 

with much less competition and with greater economy by reason of 

improved machinery and increased facilities, and as prices have been 

somewhat higher a fair profit has been derived from the business by 

those whose invested capital is not greatly in excess of the value of 

their respective plants. 
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During the last thirty years the product of menhaden oil has aver- 

aged about 2,000,000 gallons annually. The largest yield was in 1878, 

when 3,809,233 gallons were produced, and the smallest in 1881, when 

the reported product was only 1,266,549 gallons. ‘The following sum- 

mary, compiled from the returns of the United States Menhaden Oil 

and Guano Association, shows the product for each year from 1873 to 

1898, inclusive, and also the number of fish taken. For purposes of 

comparison, the average quantity of oil to the thousand fish in each 

year is also given. 

Statement of the quantity of menhaden oil manufactured, the number of menhaden 
utilized, and the average quantity of oil to the thousand fish in each year from 
1873 to 1898, inclusive. 

5 ] | : 
a : Quantity Wig + |Quantity 

Year. Oil made. Bee eg of oil to Year. | Oil made. Ht unl of oil to 
1200. 1,000 fish. | “Joe ess) E000 Ish: 

Gallons. Number. | Gallons. | Gallons. | Number. | Gallons. 
~ 18i8) eee 2,214,800 | 397, 700, 000 5.57 1,805,544 | 283, 106, 000 | 6.38 
SA eee 3,372,847 | 492,878, 000 6. 84 2,273,566 | 333,564, 800 | 6.81 
IV Gtae Saas 2,681,482 | 563,327,000 4.76 2,051,128 | 439,388, 950 | 4.67 
SiGe aaa | 2,992,000 | 512, 450, 000 5. 84 3, 327,030 | 555,319, 800 5.99 
Mey eee 2,426,589 | 587,642,125 4.13 2,939,217 | 533,686, 156 5.51 
Lise eee 3,809,233 | 767,779, 250 4.96 1,946,642 | 355,138, 873 5.48 
ity G) oars 2,258,901 | 637,063, 750 3.37 1,329,644 | 223,623, 750 5. 95 
18802 & = 222 2,034,940 | 776,875, 000 2.62 1, 269, 002 | 366, 406, 625 3.47 
1S ees see 1,266,549 | 454,192, 000 2.79 1,999,506 | 533, 861, 900 3.75 
1b Cea oeneae | 2,021,316 | 346,638,555 5. 83 1,767, 754 | 461,747,000 3.83 
1h a See 2,166,320 | 618,461, 776 3.55 1,741,530 | 401, 425, 800 4.34 
SSeS ee | 3,722,927 | 858,592, 691 4.34 2,147,113 | 584, 302, 930 3.68 
SSH) ese. 2,346,319 | 479,214,415 4.89 2,450,000 | 542,500, 000 4.51 

1 

The following shows the lowest and highest prices quoted for crude 

northern menhaden oil in the New York market each year from 1863 

to 1901, inclusive. These figures are based on the closing quotations 

published in the New York trade journals, especially the Ov, Paint 

and Drug Reporter, each successive week. 

Statement of the range of prices for crude northern menhaden oil in the New 
York market from 1863 to 1902, inclusive. 

Year. Lowest. | Highest.| Year. Lowest. | Highest. 

Te ek $0. 75 ST OOM P1883) ete denen eae ssceessessee | $0. 35 $0. 48 
Ube 23252, 0s Sea 1.10 FSD) 1 SC4 eres ees te ae 26 472 
USGS ao ae oe 80 LEA) SSS pe eee te see see ee eae 21 30 
S66 Seer FS a bance 70 TASH SBC ie Gees Cees ee Lee 20 26 
186 eae eee AT oe 45 ADR i kctS\ Ge Brees BO Se Se ee eee 19 21 
TERS RAS eid es Bhs 88.2 2 50 SOD HIN OSS as eee: Ses eee Seah ae 20 32 
TPO os ceb Sees ee ee eee 624 O28 ISSOV ewes erate ss cee ss ae 21 B2 
ney ee ee eee 40 GSE SOD eee: eae ot ee SF eee 22 30 
TE ie pe ee ee 35 sO ell de ae ae ee ee Ae 25} 30 
1S Zee Pee Te Sat 36 Gy | RESO Deena ah ee roa 30 38 
Me ey nee ae eee ee 32 EGOS) S1SQs eam eens oes ae eee 33 40 
LSE ee eet Sno ee 35 DANTE BISONS SS Se RET I) et tei Pes oe 21 33 
LSM ane See eet Stee 30 ASS AL BOOP seep: oh oe eee oe ae 19 | 25 
Uy (oe 2: ee ee Se AGU PI ie eee ee ae eee ees 18 23 
DESY AS so Ne eee ee 30 WAG el GOV ee ean yee en ee ee 18 25 
pey (che hae ot Sake SC eee 23 PAD el SOB Neat ne eee OR LL oes 224 24 
Rye te oe EE Cone 24 a8 5p || ee Piso a Se eee ree 224 27 
1880 ese ea SEE a) 29 SERIA EAS 0 Se RS EE ee eee 25 -20 
LOS US meses eee se seen ne . 80 BSP 4| (ht 0) Lea eens See ee eee ee 26 -30 
L882 es ee Bere RE 32 VANS Ae oe eae oe eee aes 26 -29 

Menhaden oil varies in color from clear straw, through amber and 

the various shades of brown to almost black, depending principally on 

the condition of the oliterous material when the oil is rendered. If 
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the fish are fresh, the resulting oil is usually clear, bright, and com- 

paratively odorless and tasteless; and according to the extent of the - 

decomposition the oil becomes darker in color until it approaches ¢ 

very dark brown. However, this is not always the case, for perfectly 

fresh fish sometimes yield dark oil. 

The standard grades recognized for crude oil are A, B, C, and D; 

these terms being synonymous, respectively, with extra light crude, 

light crude, brown crude, and dark brown crude. The bulk of the 

output is of A grade, and little D oil is now prepared except in the 

Southern factories. 

In the process of refining, menhaden oil is first heated and then 

placed in barrels and chilled in the manner already described for 

whale oil, either by exposure during cold weather or by refrigeration. 

This chilling grains the oil, the thick parts collecting together and the 

limpid oil forming globules. The grained oil is then placed in bags 

made of coarse material, and these carefully arranged one above 

another in a press. On applying compression, the thin oil comes 

out first and the impurities and stearin are left behind. ‘The oil 

is then placed in shallow vats or tanks, exposed to the rays of the sun 

and protected by a glass covering, where it remains for a day or two. 

It may also be clarified by treating it with caustic soda and acids, 

resulting in a short time in a clear, light-straw color. 

The pressing of the oil in eqnnection with its refinement may be 

done at a Summer temperature, but in that case only a portion of the 

foots are extracted and the oil has a poor weather-test. The usual 

weather pressing during the summer yields 5 per cent of foots, and the 

oil stands a temperature of about 50° F. If pressed at a temperature 

of 32° to 35° F., the foots extracted represent about 10 per cent of the 

original bulk. The foots are used as a substitute for tallow in leather- 

currying and also in soap-making, the market price approximating 3 

cents per pound. 

The products from refining menhaden oil are pressed extra light, 

pressed light, pressed light brown, pressed dark brown, bleached, 

extra plescneds oil foots or pressings, bleached oil foots, extra bleached 

oil foots, and menhaden oil soap. The first four grades of pressed oil 

are obtained respectively from A, B, C, and D grades of erude oil. 

A difference of about 1 cent per gallon exists between the prices of 

each of these consecutive grades of pressed oil. The pressed light 

is the standard grade, and when that sells at 30 cents per gallon the 

pressed extra light sells at 31 cents, the pressed light brown at 29 and 

the pressed dark brown at 28 cents per gallon. On the same basis the 

bleached sells at 33 cents per gallon, the extra bleached at 35 cents; 

and the same oils pressed at a low temperature sell for 1 or 2 cents 

more per gallon. A corresponding price for the unbleached foots 

is 24 cents per pound; bleached foots, 34 cents per pound; extra 

bleached foots, 4 cents, and menhaden-oil soap, 4 cents. 

The names “straits oil” and ‘‘ bank oil” were formerly applied to 
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certain grades of cod oil, but at present these refer, respectively, to 

Band C grades of pressed menhaden oil, gradual increase in adul- 

teration having resulted in complete change of material. 

The principal uses for menhaden oil are currying or filling leather, 

Uluminating, paint-making, lubricating compounds, tempering, soap- 

making, screw-cutting, wire-drawing, and cordage-manufacture, the 

first three consuming about 80 per cent of the total product. The 

light and extra light oils are generally employed in illuminating, 

lubricating, painting, and cordage-manufacture; the light brown for 

currying, and the dark oil for tempering and screw-cutting. 

Large quantities of menhaden oil were formerly used by miners in 

safety lamps, but leather-currying has been the principal consumer 

during the last thirty years. Its use in steel works is of compara- 

tively recent origin, and the steel industries now require many 

thousands of barrels annually. 

It was as a substitute for linseed oil in painting that menhaden 

acquired its first popularity prior to 1865. The oil as then prepared 

was of very indifferent quality, the process of manufacture being com- 

paratively crude, and much of the product would not now be consid- 

ered marketable. On account of its being too highly recommended 

and all grades being sold for the purpose, considerable prejudice was 

soon created against it as a substitute for linseed oil. But with 

the improved methods of extraction and refining and with a better 

understanding of its limitations and technical qualities, these objec- 

tions have been largely overcome. Its odor makes it undesirable for 

interiors and restricts its use to outside surfaces. According to Mr. 

A. H. Gill, its value for drying is somewhat less than that of linseed, 

but greater than that of poppy-seed, corn, cotton-seed, and sesame oils. 

Menhaden stands the weather much better than linseed oil, espe- 

cially when applied to tin roofs and ironwork. Owing to its glutinous 

nature, it is harder to apply than linseed oil, and consequently work- 

men do not always favor its adoption. This use of menhaden oil is 

now increasing and a single paint factory in New York City consumes 

4,000 or 5,000 barrels annually. 

If the oil is cleared from the foots by straining or pressing, cut with 

sulphurie acid of 45° strength in proportion of 1 gallon of acid to 50 

gallons of oil, well stirred in and permitted to settle, and then washed 

down by a spray of cold water played on it, the acid and gluten are 

precipitated. Thus treated, menhaden makes a good substitute for 

linseed oil in mixing paints; it may also be used for leather-dressing 

and, mixed in equal proportions with paraffin and plumbago, makes 

a desirable lubricator. 

The use of menhaden oil for illuminating purposes is confined to 

miners’ lamps, especially in the coal mines of Pennsylvania and West 

Virginia. For this purpose it is generally combined with mineral or 

vegetable oils, the mixture giving better satisfaction than the use of 

menhaden oil alone. It is non-explosive and therefore much safer 
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than mineral oil. The luminous effect of refined menhaden oil has 

been found to be high with a relatively low consumption, as compared 

with petroleum. 

The following treatment of menhaden oil in combination with other 

substances for painting purposes is recommended by Andes:4 

Into a wooden barrel are brought 144 liters of good vinegar, 6 kilograms of 

litharge, and 6 kilograms of zinc sulphate; then the barrel is rolled about for a 

long time, and the liquid then poured into 100 liters of fish oil. The mixture is 

well stirred, and then left at rest for twenty-four hours; when the clear oil is 

drawn off, seven-eighths of the original quantity is obtained. Fifty-four liters of 

linseed oil and 9 liters of turpentine are at once added. The liquid is left at rest 

for several days, and then drawn off. The residue is mixed with an equal volume 

of milk of lime, and used for painting wood and iron which are exposed to the air. 

When whale and cod oils are searee and high in price menhaden 

oil is extensively used as a substitute. Its chief competitors are 

degras, petroleum compounds, and herring oil made in the United 

States and in Japan and Europe, the latter competing with it prin- 

cipally in Europe. For further data in regard to this oil, especially 

the methods of manufacture, extent of production, and so forth, see 

pages 255-265. 
HERRING OIL. 

The herring, ineluding its related species—the sardine, pilchard, 

sprat, anchovy, ete.—is probably the most valuable and important 

produet of the world’s fisheries, not so much on account of the choice 

nutritive qualities, perhaps, as because of the enormous quantities 

obtained. When the product exceeds the demands of the food mar- 

kets, including those required for salting, canning, ete., these fish 

furnish excellent material for oil-produetion. Their utilization for 

this purpose is by no means of recent origin, the production of herring 

oil in the Bohuslan fisheries of Sweden over a century ago ranging 

between 1,000,000 and 2,000,000 gallons annually. Nor is it of lim- 

ited geographical distribution, as the oil is produced to a greater 

or less extent in nearly every maritime country of Europe, in the Brit- 

ish North American provinees, on the northern coast of the United 

States, in Japan, certain parts of the African coast, ete. 

Since only the surplus or waste fish are used in oil-making, and as 

the catch fluctuates greatly, it follows that much variation occurs 

from year to year in the quantity produced. The figures showing 

the output in a certain territory are quite unreliable for any year 

except the one to which they particularly relate. It is therefore dif- 

ficult to approximate the product of herring oil throughout the world. 

It seems probable, however, that a reliable estimate would place 

the average annual yield at not far from 3,500,000 gallons, of which 

only a small portion is produced in the United States. 

During the fifteen or twenty years preceding 1875, when fish oils 

aAndes: Drying Oils, p. 280, London, 1901. 
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were worth about double their present values, there were small plants 

all along the eastern coast of Maine for utilizing the herring in oil- 

manufacture. The crude material consisted principally of refuse fish 

taken in connection with the smoked-herring business, especially the 

small fish which otherwise were valueless. Sometimes the larger her- 

ring—over 6 inches in length—were utilized, but only when the com- 

parative prices of oil and smoked fish warranted. This business did 

not engage the attention of large establishments, but was conducted 

by many fishermen in a small way, each man working for himself. 

As the refuse herring accumulated they were sprinkled with salt, 

using about 1 bushel to 3 or 4 barrels of fish. After remaining in the 

salt about 24 hours, they were boiled in open kettles and then sub- 

jected to pressure in a screw press with capacity for about 14 barrels. 

The average yield was about 16 gallons of oil to the ton of fish, but 

at times the fish were so fat that 20 and even 25 gallons were secured 

to each ton. The chum or scrap was partly dried and then sold as 

fertilizer at about $12 per ton. 

The development of the sardine business furnished more profitable 

use for small herring, and since 1875 the waste from the sardine can- 

neries has provided most of the material for herring-oil production in 

Maine. This waste consists of the spoiled fish and of the heads and 

viscera of fish used in canning, each factory generally using its own 

refuse. The extent of the business is small. The total output in 

1889 amounted to 34,516 gallons of oil, valued at $8,580, and 1,941 

tons of scrap, worth $15,528. Owing to the decreased value of the 

oil, this business has since fallen off considerably, the output in 1898 

amounting to only 12,672 gallons of oil, worth $2,116, and 785 tons 

of scrap, worth $5,910. 

The method of manufacture is described by Mr. Ansley Hall on page 

479 of Report of U.S. Fish Commission for 1896. 

Considerable quantities of oil have been prepared from herring on. 

the Pacific coast of the United States. The industry dates from 1867, 

but the output was irregular for a number of years. In 1885 the 

product amounted to upward of 200,000 gallons, much of which is 

alleged to have been sold as whale oil. In 1892, according to the Oil, 

Paint, and Drug Reporter, the output approximated 500,000 gallons, 

60 per cent of which was prepared at Killisnoo, Alaska. The yield 

of oil ranges from | to 4 gallons to the barrel of fish. The value on 

the Pacific coast is about 20 cents per gallon, and the dried scrap 

sells for about $25 per ton. This oil is usually quite clear, and the 

foots extracted in refining are nearly as white as spermaceti and sell 

for about 1 cent per pound less than tallow from sheep and oxen, 

being used largely by soap-makers on the coast. 

When herring are taken in the fisheries of Europe in such quantities 

that they can not be profitably used for food, it is customary to con- 

vert them into oil and fertilizer. Herring oil is extensively manufae- 

tured in Norway and Sweden, and with the exception of that obtained 
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from cod livers, it is now the principal fish oil of those countries. The 

manufacture in Sweden developed rapidly eight or ten years ago, due 

to the abundance and consequent cheapness of herring. According 

to Capt. J. W. Collins, the number of factories increased from 3 

in 1891 to 22 in 1895, the output in the season of 1895-96 amounting 

to about 500,000 gallons of oil and 16,000 tons of fertilizer. The 

searcity and consequent high price of herring since 1896 have greatly 

restricted the output of these factories. 

In the preparation of sardines in Europe the heads, viscera, and 

other waste parts are generally utilized in oil-production. They are 

cooked and pressed, the oil separated, and the refuse used for ferti- 

lizer. This oil is employed in leather-dressing, cordage-manufacture, 

the preparation of paints for exterior surfaces, and, in some country 

districts, for illumination. Unfortunately, we have no data bearing 

on the total extent of the output. 

The herring-oil industry in Japan is probably much older than its 

counterpart, the menhaden industry in America, but it was in a crude 

state up to about twenty years ago. The species of fish utilized— 

known as ‘‘iwashi”—is found in large schools along the Japanese 

coast, especially on the northern side of the main island, and very large 

catches are made in the fall and winter, when the fish are fat. 

According to a recent report by Consul Van Buren, of Kanawaga, 

the principal fisheries are on the island of Yezo and the peninsula of 

Ava, near Yokohama. The method of extraction is similar to that 

employed in the United States. The fish are cooked and pressed and 

the residuum used for fertilizer. The process of refining is likewise 
similar to that employed in America, the oil being pressed ‘‘ in small 

filtering bags of paper, outside of which are similar ones of strong 

cloth. A number of these are placed in a press, which forces out the 

oil through the pores of this double envelope.” 

Japanese herring oil contains an unusually large amount of foots, 

amounting to about 25 per cent, according to some refiners. On 

account of this, the weather-test of the crude oil is high, from 65° to 

70° KF. Before the introduction of kerosene in Japan, refined herring 

oil was employed largely for illumination, but that is greatly reduced. 

It is now used loeally in the manufacture of soap, in leather-dressing, 

in cordage-manufacture, as a body for paints, and for other technical 

purposes. 

Since 1881 large quantities have been exported to Europe, and also 

at intervals to the United States. At first it found little acceptance 

on account of its unpleasant odor, due to the crude method of extrac- 

tion. Another objection was the form of the packages, consisting of 

second-hand 5-gallon kerosene cans, which proved a nuisance to users 

of large quantities. The Hamburg market price is about 40 marks 

per 100 kilograms for the light oil and 373 for the brown. The foots, 

after the process of refining, sell at about 43 marks per 100 kilograms. 

It is only when domestic fish-oils are high that Japanese herring oil 
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ean be profitably imported into this country, and on that account the 

imports fluctuate largely from year to year. The United States 

markets will receive it at 3 to 5 cents less per gallon than menhaden 

oil, but it can not be exported to this country with profit when the 

menhaden market is less than 26 cents per gallon, since the freights, 

insurance, import duties, brokerage, etce., would leave very little for 

the exporter. In 1885 the imports into this country amounted to 

101,265 gallons, valued at $24,852; in 1886, 5,010 gallons, valued at 

$786; then they were insignificant until 1893, when 191,852 gallons, 

worth $30,746, were received. In 1894 the imports were 156,456 gal- 

lons, worth $24,656. Some very choice specimens of refined oil have 

been received from Japan for exhibition purposes, thus demonstrating 

what the factories there are capable of producing, but some of the 

product sent here for consumption could be improved upon. 

OIL FROM WASTE FISH. 

In addition to menhaden and herring, several species of fishes not 

suitable or available for food are used in oil-production. The use of 

sea-robiu, skates, and bellows-fish taken with menhaden is noted in 

the account of the menhaden industry. Of these species, the sea- 

robin is the most desirable for this purpose, yielding about 8 gallons 

of oil to the ton of fish. Skates and bellows-fish yield comparatively 

little oil, amounting sometimes to less than 1 gallon to the ton. This 

is combined with the menhaden oil, no noteworthy difference being 

apparent. These fish are purchased by the menhaden factorymen at 

50 to 75 cents per thousand, but it would not pay to handle them were 

it not for the fertilizer into which the solid tissue is converted after 

the extraction of the oil. The oil of the sun-fish (J/ola) is used by 
some fishermen for the cure of rheumatism. 

On the coasts of Alaska and British Columbia, and to a less extent 

in Washington and Oregon, there is secured a fish closely allied to the 

smelt and ecapelin of the Atlantic coast, which is of considerable 

value owing to its oil-yielding properties. This is the eulachon or 

oulahon (Thaleichthys pacificus), called also the ‘‘ candle-fish,” for 

the reason that the natives use it as a candle in their dwellings, it 

being capable of ignition and burning with good illuminating quali- 

ties. For many years, according to Dr. Tarleton H. Bean, an excel- 

lent quality of oil has been made from it by the Indians both for their 

own use and for trade with the whites. The weather-test of this oil is 

very high, and at ordinary temperature it is opaque and butyraceous; 

indeed, among the Indians it supplies the place of butter. 

According to Dr. A. B. Lyons, of Detroit, eulachon oil contains 

‘about 20 per cent of palmitic and stearic acids, 60 per cent of oleic 

acid, 13 per cent of an unsaponified substance, which is the most 

peculiar and interesting thing about it. This substance is of an oily 

consistency at ordinary temperature in summer, has much lower spe- 



240 REPORT OF COMMISSIONER OF FISH AND FISHERIES. 

cific gravity than oleic acid or any other constituent of ordinary fats 

(specific gravity 0.865 to 0.872 at 59° F.%), and seems to resemble the 

unsaponifiable constituent of sperm oil.”’ According to Dr. Schaed- 

ler, when eulachon oil is mixed with sulphurie acid (1 volume of acid 

to 5 parts of oil) the temperature of the mixture rises to 121° F., whereas 

under similar conditions cod oil rises to 235° F. This acid does not 

impart to eulachon oil the beautiful purple color that it does to cod 

oil, but a deep brown, subsequently inclining to reddish yellow. 

Under saponification the precipitated fatty acids amount to about 95 

per cent of the original bulk of the oil. Efforts have been made to 

introduce eulachon oil in the markets in competition with cod-liver 

oil for medicinal uses. It is claimed that it has nourishing and stimu- 

lating properties that, adapt it to certain cases of malnutrition, and 

that it is more easy of digestion than cod-liver oil. 

Large quantites of lampreys are used for oil-rendering in southern 

Russia. Prior to 1870 the lamprey was not an article of commerce 

there, except a small quantity used locally as candles in much the 

same manner as the eulachon on the Alaskan coast. It is now taken 

in large numbers on the Volga and Kur rivers. A small quantity is 

pickled for food, but the greater portion of them are used in oil-man- 

ufacture. It is reported that between Tsaritsin and Yenotayevsk, on 

the Volga River, about 50,000,000 lampreys are taken annually, yield- 

ing about 100,000 gallons of oil. When properly prepared this oil is 

clear and transparent, but it contains a large quantity of glue, and 

consequently it is quite viscous. 

OIL FROM FISH HEADS. 

During the last twenty years the market has received considerable 

oil made from refuse at the salmon canneries on the Pacific coast. 

This was first prepared, about 1876, at a factory above Astoria, on the 

Columbia River. The heads alone were utilized. These were pur- 
chased at the canneriesat the nominal price of 50 cents to $1 per 1,000, 

that quantity yielding from 30 to 35 gallons of oil. The heads were 

cooked by steam and the oil expressed from the mass. This product 

was sold for use on the Pacifie coast at prices varying from 22 to 35 

cents per gallon according to the supply and demand. The output 

of salmon oil was small until 1895, when somewhat more than 50,000 

gallons was received on the market. In 1899, according to Mr. W. A. 

Wileox, two small establishments at Astoria for utilizing salmon ref- 

use prepared 19,600 gallons of oil and 140 tons of fertilizer, and one 

factory at Anacortes, Wash., produced 22,000 gallons of oil and 550 

tons of fertilizer. Only a small portion of this refuse on the coast is 

used. This oil compares favorably with that from menhaden and, 
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cera of salmon yields such a small quantity of oil that usually it is 
not profitable to attempt its extraction. 

- In the United States the heads of halibut have been generally util- 

ized for oil-manufacture since 1870. They are of no value as food 

and are discarded in dressing the fish for market. In Gloucester and 

Boston, the headquarters of the halibut fishery, they are collected by 

the oil-manufacturers, cooked, and pressed in the same manner as 

other waste products. They are placed in large receptacles and 

treated with steam until the tissues are thoroughly disintegrated, 

when the oil and water are extracted by subjecting the mass to 

hydraulic pressure, 1,000 pounds yielding about 20 gallons of oil. 

The annual product in Boston and Gloucester is about 12,000 gallons, 

valued at about 30 cents per gallon. When refined by treating with 

caustic potash, refrigerated, pressed, and sun-bleached, it looks as fine 

as choice whale oil and is commonly sold as a substitute therefor and 

at about the same price. 
Sword-fish heads are usually very fat, a single head sometimes yield- 

ing one gallon of oil. As a rule, however, 100 heads yield about 65 

gallons of oii. Itis extracted in precisely the same manner as in case 

of halibut-head oil. The quantity prepared is small, probably not 

exceeding 1,000 gallons annually on the entire New England coast. 

It is clear and sweet and is probably sold as whale or cod oil. 

The heads of other food-fish as a rule contain little oil. Cod and 

related species, for instance, contain practically none, and in utilizing 

them for fertilizer in this country, as well as in the British provinces 

and in Norway, no effort whatever is made to secure oil therefrom. 

OIL FROM VISCERA OF FISH. 

The quantity of viscera resulting from dressing food-fish at the 

markets, canneries, drying establishments, and the like in the United 

States amounts to upward of 100,000 tons annually. In certain 

species of fishes this material is very oleiferous, yielding as high as 

150 gallons to the ton; but in most species the viscera are so poor in 

oil as to preclude their use for this purpose, the possible yield in some 

instances being as low as 4 or 5 gallons to the ton of crude material. 

Probably the greatest yield of oil is from the viscera of the blue-fin 

white-fish and the chub or deep-water herring of Lake Michigan. The 

quantity ranges from 7 to 16 gallons of oil to the barrel and is much 

greater in winter than in summer. The average quantity of oil from 

the waste of lake trout is about + gallons to the barrel of 200 pounds. 

The yield from herring is small, probably not exceeding 1 gallon per 

barrel. The total quantity of oil contained in the viscera of all food- 

fish taken in the United States amounts probably to upward of 800,000 

gallons. Only a relatively small proportion of this oil is saved. 

Very few establishments exist in this country for utilizing the oil 

contained in the viscera of fish. A majority of these are on the shores 

F. C. 1902—16 
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of the Great Lakes, especially Lake Michigan, owing to the fatness of 

the waste from. chubs (Hoy’s white-fish) secured in great quantities 

in that lake. These establishments are small, the necessary pots or 

kettles, boxes, barrels, ete., not exceeding $300 in value. The viscera 

are usually saved by the fishermen in tight barrels furnished by the 

oil men, who receive this refuse for carting it away; water is added, 

and the whole mass cooked in large open pots or kettles for a length 

of time ranging from three to six hours. <As the oil accumulates at 

the surface it is skimmed off and stored in suitable receptacles, the 

solid matter being discarded as of no value. When a barrel or two 

of oil has accumulated, it is reboiled and coarsely refined. 

There are 8 or 10 of these oil-producing plants on the shores of the 

Great Lakes, and the total output probably does not exceed 20,000 ° 

gallons, whereas the total possible is upward of 200,000 galions. One 

plant at Sheboygan, Wis., receiving the viscera from a catch of 296,365 

pounds of blue-fin white-fish and chubs and of 110,260 pounds of trout 

in 1899, produced 1,180 gallons of oil, which sold for $301. 

Considerable oil exists in various parts of the body of sturgeon, 

especially inthe viscera and under the dorsal scutes or bosses. In 

the sturgeon fisheries of Russia it is customary to extract this oil and 

use it not only technically but also for culinary purposes and for food, 

especially to soften caviar when it is somewhat dry. A few hundred 

gallons of sturgeon oil are prepared in the United States each year, but 

no special properties are attributed to it. It sells for about the same 

price as menhaden oil and is used for similar purposes. <As a general 

rule, owing to its preparation from fresh materials, this oil is clear 

and bright and of pleasant odor and flavor. 

MISCELLANEOUS OILS. 

Alligator oil is much used among the hunters and swampers of the 

Gulf States. It is empioyed as a lubricant, an illuminant, for softening 

leather, and in the treatment of rheumatism, scrofula, ete. Although 

this oil is rarely met with in commerce, there are probably few profes- 

sional alligator hunters who do not lay in a supply each season. About 

fifteen years ago alligator oil was introduced in France for leather- 

currying and met with much favor, owing to its imparting greater 

weight to the leather than whale, seal, or cod oils. It was received 

from Mexico and Central America and sold in France at about one 

frane per kilogram, equivalent to about 70 cents per gallon. It is 

described as of a reddish color, of 0.928 specific gravity, and to con- 

sist chiefly of 60 per cent of olein, 32 per cent of margarine and stearin, 

13 per cent of free oleic acid, and 0.02 of iodine.@ 

In many parts of the world oil is extracted from various species of 

turtle or terrapin and used for medicinal or technical purposes. In 

the Chesapeake region certain remedial qualities are supposed to exist 

in the oil of the celebrated diamond-back terrapin. It has been 

a See Oil, Paint, and Drug Reporter, 1889, June 15, p. 5d. 
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recommended especially for rheumatism. But little of this oil finds 

its way into trade, being for the most part bottled and put away in 

the family medicine-chest for home use only. The oil from a variety of 

turtle found in Mauritius and the adjacent islands has had a local repu- 

tation for more than two centuries as an excellent remedy in several 

diseases. On the coast of India turtle oil is prepared for a number 

of purposes, especially in the composition of a cement or pitch for 

paying the seams of vessels. It has been highly recommended as a 

medicinal oil, principally in cases of scrofula and anzmia. It is not 

often refined, notwithstanding that the percentage of foots is large. 

When bottled, the solid part is precipitated in an opaque and yellowish- 

white mass, leaving the oil transparent and brownish in color. When 

slightly warmed, as by exposure to the sun’s rays, the two parts 

amalgamate. 

Considerable quantities of turtle oil are prepared in the West Indies, 

on the northern coast of South America, on the Seychelles in the Indian 

Ocean, ete. Not only is the fat of the animal used for this purpose, 

but likewise the eggs, of which large numbers are secured on the 

Amazon and the Orinoco. It is said that a single turtle may yield 6 

gallons of oil, and that 3,000 eggs are required for an equal quantity. 

The eggs are crushed, covered with water, and submitted to the heat 

of the sun, whereupon the oil quickly floats to the surface. Accord- 

ing to consular reports, Para receives upward of 50,000 gallons of this 

oil during some seasons, and a much larger quantity is consumed by 

the natives inhabiting the shores frequented by the animals. 

Turtle oil is used for culinary purposes, and likewise for illumina- 

tion, lubrication, and currying. 

While the oils of the dugong and of the manatee are comparatively 

unknown in the United States, they are of considerable local impor- 

tance in several tropical and semitropical countries, especially in 

Australia, New Zealand, and Brazil. The oil is obtained from the 

blubber situated beneath the skin, and each animal yields 5 to 20 

gallons. No difference has been pointed out in the characteristics 

of the oils of these animals; although, obtained in widely separated 

countries, it is natural that different uses should have developed. 

Dugong oil has no prominent odor, is of a pleasant flavor, and when 

in good condition is almost as limpid as water. It is used in place of 

butter and sometimes in preference thereto, and as a cooking oil it is 

said to be unrivaled; but it is employed principally as a medicine, its 

properties resembling those of cod-liver oil, without the uypleasant 

effects of the latter. It is valued by some medical practitioners in 
Australia and New Zealand even more highly than cod-liver oil. Dr. 
Hobbs, of Queensland, was the first to draw attention to its virtues in 

Australia, receiving a prize medal at the Sidney Exhibition in 1854. 

By some persons dugong oil is believed to be efficacious in the treat- 

ment of debility, dyspepsia, chronic dysentery, bronchitis, ete. Ocea- 

sionally it may be found in this country put up in bottles with labels 
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indieative of an oriental origin, and recommended as a cure for con- 

sumption and diseases of the chest and back. 

The oil of the manatee is one of the few blubber oils which does not 

become rancid on exposure to the sun, and on the contrary acquires 

a fine flavor and agreeable odor through such exposure. On the west 

coast of Africa, in the West Indies, Guiana, and Brazil, it forms an 

important item of domestic commerce; it is used as a lubricator, as an 

illuminant, in cooking, and for the table. 

Speaking of the American species (Manatus americanus), Dr. R. 

Brookes in his ‘‘ Natural History” states: 

The fat which lies between the cuticle and the skin, when exposed to the sun, 

has a fine smell and taste, and far exceeds the fat of any sea animal. It has this 

peculiar property, that the heat of the sun will not spoil it, nor make it grow ran- 

cid. The taste is like the oil of sweet almonds, and it will serve very well in all 

cases instead of butter. Any quantity may be taken inwardly with safety, for it 

has no other effect than keeping the body open. The fat of the tail is of a harder 

consistence, and when boiled is more delicate than the other. 

The fat obtained from beaver is made into an ointment by the 

Indians, to which they attribute many curative and medicinal proper- 

ties, especially its power to prevent frost bites, the anointed parts of 

the body not being affected even when exposed to the most extreme 

cold. An old treatise of 1685, credited to Joanne Mario, attributes 

marvelous curative properties to beaver oil: 

It is efficacious in all maladies which affect the nerves. It is useful in epilepsy, 

and prevents apoplexy and lethargy; stops spasms and convulsions, and is of 

great help in giddiness, toothache, asthma, dysentery, and strains. 

On the Maequarie Islands, the coast of Patagonia, and several other 

places in the cold regions of the Southern Hemisphere, large num- 

bers of penguin are caught and used in oil rendering. On Macquarie 

Island the royal penguin and the king penguin are used, while on 

the Patagonian coast the jackass penguin is the principal species, 

with smaller numbers of macaronis and red bills. These birds are 

found on the shores in great numbers and are easily killed with clubs. 

In some localities the breast skin, with the attached blubber, is the 

only part cooked, the rest being discarded; but usually the entire 

body is placed in pots and cooked. When thoroughly disintegrated 

the mass is pressed and the oil thus extracted. 

SPERMACETI REFINING AND MANUFACTURE. 

Spermaceti is the solid portion of the crude oil of sperm whales and 

of certain other cetaceans. As noted in the chapter on sperm-oil ren- 

dering, it occurs in a state of solution in special cavities of the skull and 

to a much less extent in various parts of the body, especially in the 

core of the dorsal hump. The process of its extraction and the sepa- 

ration of the oil therefrom have already been noted in the account of 

rendering sperm oil, and it now remains to describe the subsequent 

treatment of the crude and refined spermaceti. 
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After the extraction of the ‘‘taut-pressed-oil” the crude spermaceti 

is heated in vats or tanks, refined, and ‘‘ whitened” by the introduc- 

tion of some alkali, as a weak solution of caustic soda or caustic pot- 

ash, to saponify any adhering oil. Care must be taken during this 

process that the spermaceti does not saponify, any tendency to do so 

being overcome by the addition of brine. The refined product is then 

molded into suitable shapes for marketing. Most of it is formed 

into blocks measuring 10 by 12 by 14 inches, and weighing about 62 

pounds each. It is also molded into cakes weighing 1 pound, half- 

pound, quarter-pound, or of any other desired weight. 

Spermaceti is white, semitransparent, unctuous or talcose to the 

touch, of a slight fatty taste and odor. A fracture of a cake reveals 

broadly foliated, crystallized pieces resembling quartz. According to 

Brannt, its specific gravity is 0.943 at 59° F. It yields nothing to 

water, and very little to cold alcohol, but is readily soluble in ether, 

chloroform, and bisulphide of carbon. It melts at about 125° F. and 

congeals immediately below the melting point. Its component parts, 

according to the same chemist, are carbon, 80.05 per cent; hydrogen, 

13.25 per cent, and oxygen, 6.72 per cent. 

It is not easy to adulterate spermaceti without detection, since its 

characteristic properties are readily diminished, the compound being 

harder, with decreased nacreous luster and smaller foliated crystals. 

Tallow is readily detected by the odor given off in melting, and also 

by the compound making fat stains on paper, which is not the case 

with pure spermaceti. Stearin renders it harder and smaller foli- 

ated, and its presence is readily detected by boiling the sample in a 

soda solution, effervescence occurring in the adulterated article. If 

exposed to the air for a long time spermaceti becomes yellowish and 

somewhat rancid, but when remelted and treated with diluted caustic 

soda or potash it regains its original condition. 

In the early history of the sperm-whale fishery spermaceti was con- 

sidered of great value for medicinal purposes, and was recommended 

for many ills of the body, but was employed principally for internal 

applications, especially in cases of inflammation. It was so much in 

demand before the full development of the fishery as to sell at times for 

its weight in silver. As it became better known, however, it occupied 

a minor position in materia medica, chiefly in the preparation of oint- 

ments, and its principal use was in candle-making. 

The beginning of candle-making in America dated from about 1750. 

The number of factories increased rapidly, and in 1761 there was a 

total of eight in New England and one in Philadelphia. In 1772 the 

first candle factory was established at Nantucket, then the headquar- 

ters of the whale fishery, and the number increased until there were 

10 in existence on the island in 1792, and an equal number then existed 

at New Bedford. The business of preparing spermaceti was then 

separate from the general whale-oil refining industry, the candle- 

aNew Bedford Medley, Nov. 30, 1792. 
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makers purchasing the erude head matter only. But gradually the 

two industries were combined to their mutual advantage. When the 

sperm-whale fishery developed to its full capacity, the production of 

spermaceti was very large, averaging more than 3,000,000 pounds 

annually from 1835 to 1845. With the decrease in extent of the fish- 

ery, there was a corresponding decrease in the yield of spermaceti, 

reaching its lowest product in 1890, when less than 200,000 pounds 

were prepared. 

Spermaceti is among the very best materials for candle-making, the 

product being beautifully semitransparent and nacreous, burning with 

great regularity and with white light of high illuminating power; 

yet owing to the cheapness of other materials, especially paraffin, 

only a small percentage of the candles used at present are made of 

this material. To reduce the tendeney of spermaceti to crystallize in 

molding and consequently lower its friability, it is customary to add 

a little paraffin wax, tallow, stearin, beeswax, or cerasin. The clear 

natural color of the refined spermaceti is usually preferred in candles, 

but sometimes coloring material is introduced, in so small a quantity, 

however, as not to destroy the transparency of the spermaceti. <A 

yellow tint is imparted by adding gamboge, a red by carmine, and a 

blue by prussian blue. Owing to the cheapness and excellence of 

paraffin candles, the consumption of spermaceti in candle-making 

has been greatly reduced. The quantity thus used at the present 

time bears no relation to the extensive use of petroleum wax for that 

purpose, the consumption of which in Great Britain alone amounts to 

upward of 50,000 tons annually. 

Sperm candles are at present the standard used by the principal 

gas-examiners for photometric measurements. The rules for the 

preparation of standard sperm candles for photometric purposes, 

published by the Metropolitan Gas Referees, of London, prescribe 

that, for the purpose of rendering the spermaceti less brittle, best air- 

bleached beeswax, melting at about 144° F., shall be used exclusively, 

and that the proportion of beeswax to spermaceti shall not be less than 

+ per cent nor more than 45 per cent; the spermaceti itself to be so 

refined as to have a melting-point lying between 112° and 115° F.¢ 

The production of spermaceti in 1901 in the United States was 

about 400,000 pounds, worth $100,000. Of this amount probably 70 

per cent was exported to Germany, England, and other foreign coun- 

tries. Its principal foreign use is in the making of candles, large 

quantities being made in England and Germany for ecclesiastical use, 

especially in southern Europe. Minor uses are as an ointment for 

medicinal purposes, in laundries for produeing a polish on linen, and 

for self-lubricating cartridges. Of the domestic consumption, prob- 

ably 5,000 pounds are used in candle-making and the rest for medici- 

nal and industrial purposes. 

a Journal Society Chemical Industry, 1894, p. 65. 
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During the year 1901 the value of spermaceti greatly decreased, 

sales during November being made at 22 cents per pound, the lowest 

price reached in the last ten years. 

No exact figures are available to show the product of spermaceti 

during a period of years, but the approximate yield may be deter- 

mined from the figures on page 204, showing the yield of sperm oil, 

remembering that about 25 pounds of spermaceti is obtained from a 

barrel, or 314 gallons, of sperm oil. It should be noted, however, that 

considerable crude sperm oil is exported and the spermaceti extracted 

abroad. 
AMBERGRIS. 

Ambergris is a wax-like substance found at rare intervals, but some- 

times in relatively large quantities, in the intestines of thesperm whale. 

With the exception of choice pearls and coral, it is the highest-priced 

product of the fisheries, selling at upward of $40 per ounce. It has 

been a valuable object of commerce for hundreds of years. It appears 

to have been prized first by the Arabians, by whom it was called amber, 

and by this name it was first known among the Europeans. The 

name was later extended to the fossilized gum, the two being dis- 

tinguished by their respective colors as amber gris and amber jaune. 

In the writings of early travelers to the shores of the Indian Ocean 

and to southern Asia, references to ambergris are by no means infre- 

quent. Before the time of Marco Polo (1254-1324), Zanzibar was 

famous forits ambergris. So plentiful was it on the shores of Indian 

Ocean in the sixteenth and seventeenth centuries that the name was 

given to various islands, capes, and mountain peaks of that region. 

It was also found on certain shores of the Pacific, notably the coast of 

Japan. From their station in Batavia the Dutch traders kept Kurope 

supplied, and also exported it to Asiatic markets. 

Though ambergris was a valuable commercial article, little or noth- 

ing was known of its origin before the eighteenth century. Some sup- 

posed it to be the ‘‘solidified foam of the sea,” others that it exuded- 

from trees and flowed into the sea, or that it was a ‘‘fungoidal growth 

of the ocean analogous to that on trees.” 

It is now generally conceded that ambergris is generated in either 

sex of the sperm whale, but far more frequently in the male, and is the 

result of a diseased state of the animal, caused possibly by a biliary 

irritation, as the individuals from which it is secured are almost 

invariably of a sickly appearance and sometimes greatly emaciated. 

It is not of frequent occurrence, many whalemen with half a century’s 

experience never having seen any. The victim of the malady may 

eject the morbific substance, thus furnishing the lumps which have 

been found on the shores or floating on the seas frequented by sperm 

whales. 

Although ambergris is of such rare occurrence, the sperm-whalers 

always search for it, especially in diseased or emaciated whales. It 
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is found in all parts of the intestinal canal, but more generally at 

2 to 6 feet from the vent. The instrument used in the search is a 

common cutting-spade. The presence of the prize is detected by the 

peculiar feeling or impression on striking it, very much like the eut- 

ting of cork or rubber, and also by its sticking or adhering to the 

spade, or by its floating out upon the water when the intestines are 

opened. 

Ambergris occurs in rough lumps varying in weight from less than 

1 pound to 150 pounds or more. It generally contains fragments of 

the beak or mandible of squid or cuttle-fish, which constitutes the prin- 

cipal food of the sperm whale. When first removed from the animal 

it is comparatively soft and emits a repugnant odor, but upon expos- 

ure to the air it grows harder, lighter in color, and assumes the 

appearance it presents when found floating on the ocean. It is light 

in weight, opaque, wax-like, and inflammable. Its color ranges from 

black to whitish gray, and is often variegated with light stripes and 

spots resembling marble somewhat. When dried—the only curing 

process it undergoes—it yields a subtle odor faintly resembling that of 

honey. It softens under heat like wax, and in that condition may be 

easily penetrated by a needle. A proof of its good quality is a polished 

needle meeting with no obstacle when thrust through it, and if the 

needle be red hot the substance will exude an oil. It fuses at 140° 

to 150° F., and when heated to 212° F. it dissolves into a blackish, 

thick oil, and gradually evaporates, leaving no trace of its presence. 

When stored for a length of time it becomes covered with dust like 

chocolate. It contains some moisture that gradually evaporates, 

reducing its weight, but increasing its intrinsic value. 

The amount of ambergris produced annually from all sources varies 

greatly, scarcely an ounce being obtained in some years, while in others 

the product may exceed $50,000 in value. The small compass within 

which a very valuable quantity may be stored without attracting 

attention, and the ease with which it may be brought in where it is 

deemed advisable to preserve secrecy concerning a find, render it 

exceedingly difficult to follow closely the imports of the article. How- 

ever, a brief account is here given of some of the principal masses 

obtained. In this compilation we are indebted to Mr. Francis H. 

Sloan and to Messrs. J. and W. R. Wing for information. 

Probably the most valuable piece secured previous to the last cen- 

tury was a 182-pound lump purchased in 1693 from the King of 

Tydore by the Dutch East India Company for the sum of 11,000 

thalers. Its origin is unknown. Probably it was found afloat on the 

sea or drifted ashore. It is stated that the Grand Duke of Tuscany 

offered 50,000 crowns for it—with what suecess is unknown. 

An American fisherman is credited with finding a piece that weighed 

130 pounds in a whale secured in 1782 about 150 miles southwest of 

Windward Islands. This sold for £500, the low price leading one to 

fancy that the reported weight is exaggerated. 
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Captain Coffin, a British whaling master, stated before a committee 

of the House of Commons in 1791 that— 

He had lately brought home 362 ounces, troy, of this valuable substance. He 

had taken this from the anus of a female sperm whale captured off the coast of 

Guinea, and which he stated was very bony and sickly. At the time he brought 

this quantity to England the ambergris was selling for 25s. an ounce, but he 

stated that he sold his for 19s. 6d. per ounce to a broker, who exported it to Tur- 

key, Germany, and France, among the natives of which it appears to have been 

long celebrated for its aphrodisiacal properties. @ 

The schooner Watchman, of Nantucket, is credited with bringing 

home from the Bahama Islands, in 1858, the largest mass ever found, 

weighing nearly 600 pounds. This was on the market for many 

months, as the owners were unwilling to divide it and dealers were 

adverse to taking the whole lot, but finally it was sold for $10,500. 

The bark Sea Fox, of New Bedford, in 1866, secured a 30-barrel 

sperm whale off the eastern coast of Arabia. A long-handled cutting 

spade was thrust into the region of the anus and a piece of ambergris 

fell out. Some of the men proceeded to cut open the large intestine, 

which was about 10 feet long and 34 inches in diameter, and for the 

entire length it was literally filled and closely packed with ambergris. 

They cleand out the stomach and found two large pieces weighing, 

respectively, 40 and 41 pounds. The ambergris in the large intestine, 

to all appearance, was originally composed of globular pieces, which, 

owing to pressure from all sides, were compressed into irregular shapes. 

The two large pieces found in the stomach were of a different shape 

from those found in the intestine. They measured about 36 inches in 

circumference, were flat on both sides, about 8 inches in thickness, 

and of a superior quality. The entire mass weighed 150 pounds and 

was sold to the Arabs of Zanzibar for $10,000 in gold. 

During the year 1878 the bark Minnesota, in the same locality, found 

18 pounds of ambergris in a whale, which was sold in Zanzibar to the 

agents of the Sultan for $150 per pound. 

The bark Adeline Gibbs in 1878 brought in the most valuable lot of 

ambergris obtained by an American vessel up to that time. It was 

taken from a 50-barrel bull sperm whale south of St. Helena, weighed 

132? pounds, and was sold for $23,231. This piece was the only one 

that a fleet of 12 vessels had taken in 45 years. About the same time 

the Bartholomew Gosnold secured 125 pounds in the vicinity of New 

Holland, which sold for about $20,000, and the Lettitia brought in 100 

pounds, worth $17,500. 

In 1882, the bark Falcon, in latitude 16° 55’ S. and longitude 11° 00’ 

W., secured a 28-barrel male sperm whale, which was apparently in 

healthy condition and without unusual appearance. A spade was 

accidently thrust into the abdomen, revealing the presence of amber- 

gris in the viscera. <A large piece of an ovate form, weighing about 

a Beale on the Sperm Whale, p. 183. 
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60 pounds, and several smaller pieces, irregularly shaped, were found 

in the intestinal canal. Some of the ambergris was brownish black 

on the outside and some of a grayish yellow cast; the exterior coating 

was filled with the mandibles of squid. The gross weight was 136 

pounds, and it sold for $14,000. 

Doubtless the most valuable lot ever secured was a mass weighing 

162 pounds 11 ounces, obtained in 1891, known as the ‘‘ Bank” lot, 

which sold in London for about £10,000. The following communiea- 

tion from the brokers who effeeted the sale of this remarkable find 

furnishes an excellent description of the lump and of the state of the 

ambergris market: 

About the end of August, 1891, a gentleman called to consult us as to the best 

means of disposing of some ambergris which had been consigned to his firm. We 

suggested that if it were brought to us we could examine it and report upon its 

value, but when we were informed that the case which contained it weighed close 

on 224 pounds and was too large to go inside a cab our first feeling was one of 

incredulity as to the consignment being ambergris at all. It was finally decided 

that the case should remain in the strong room of the bank in which it had been 

deposited for safe custody and that we should go there to inspect it. This we did, 

and were shown a box measuring about 2 feet 4 inches in each direction and which 

we were told had with its contents been insured for £10,000. 

In the presence of the merchant who had consulted us and the bank officials the 

lid of the case was opened, with the immediate result that everyone beat a hasty 

retreat from its vicinity, for the horrible smell which issued from the box was 

overpowering. When the odor had lost somewhat of its intensity, we began to 

take out the packing and found that the case (which was tin-lined) contained one 

huge mass of a blackish substance, measuring 6 feet 4 inches in circumference, 

nearly spherical, and which was undoubtedly ambergris. On being turned out of 

the case it was found to be saturated with moisture, as were the packings of paper 

and old gunny which had been put around it to prevent it from chafing to pieces 

during the voyage; and it was the liberation of the gases generated by the salt 

water and the animal matter which had caused the stench alluded to. By proper 

treatment this smell was eventually completely got rid of, and the ambergris 

obtained in marketable condition. The mass was next weighed and the certificate 

signed by the interested parties, the exact weight being at that time 2,603 ounces, 

or 162 pounds 11 ounces. This is probably the largest piece of ambergris which 

has ever been seen by anyone living, and approaches nearly in weight to the lamp 

of 182 pounds purchased by the Dutch East India Company two hundred years ago. 

The next thing to do was to split the lump, so as to see what the interior was 

like. This was accomplished with the aid of long chiselsand crowbars. We then 

saw that the substance consisted of layers or laminz rolled around a central core, 

the lamin varying a good deal in texture, color, and flavor. Speaking gener- 

ally, the outer layers were thin, friable, and shelly; dark, almost black in 

color, and mixed to a considerable extent with the beaks of the cuttle-fish, on 

which the whale feeds. As the layers approached the center they were denser, 

grayer in color, thicker, and of better flavor, until the core itself was reached. 

This core really consisted of two pieces, one the shape of a rifle bullet, but with a 

deepish depression like the ‘‘ kickup’’ of a wine bottle in the base. It was from 

10 to 11 inches high, with a diameter of about 6 inches at the bottom, tapering 

upward to about 2 inches at the top, which was slightly flattened. It was detached 

from the surrounding layers with the greatest ease, and stood alone, a pure, solid 

lump of the finest gray ambergris, weighing 834 ounces, Beside this magnificent 
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piece was a smaller one, almost spherical in shape and about the size of a very 

large orange. It was rather darker in color and not of quite so fine a flavor, but 

was as easily detached from the surrounding layers as the other. Neither of these 

pieces contained any of the beaks which were so common in the outer layers, 

and it is almost needless to say that they realized by far the highest price which 

was obtained for any portion of the mass. The layers nearest to the core were of 

much finer flavor than the outer and darker. One of them was quite 4 inches in 

thickness, and the ambergris of which it consisted was of a silvery-gray color, 

different from the whitish gray of the core, and was of lower specific gravity. 

The layer outside this again was striated in places with the darker exterior, and 

the beaks began to show, though not to the same extent as in the black, shelly, 

exterior layers. 

It is a matter of some regret to us that we did not secure a photograph of this 

extraordinary lump, but the fact weighed heavily upon us that if the real truth 

about it leaked out the depression of the market would be so great that we should 

not be able to do justice to our clients, and, consequently, as few people as possible 

were let into the secret. It is true that reports about it were rife for a month or 

two, but as nothing authentic could be ascertained they gradually died out, and 

we have ourselves been repeatedly assured that the thing was a myth altogether, 

one gentleman going so far as to tell one of our partners, about three months 

afterwards, that he held three-fourths of the total quantity of ambergris in 

London, not knowing that we were controlling about 14 hundredweight. 

Probably the finest lot of ambergris received in America was taken 

in 1894 by the schooner Adelia Chase from a 50-barrel whale near 

Cape de Verde Islands. It weighed 1093 pounds and sold for about 

$26,000, the best parts fetching $350 per pound. No large finds have 

been reported since 1894, In 1899 50 pounds of poor quality was 

secured by the bark Charles W. Morgan off the coast of Japan. In 

1900 the Morning Star secured 7 pounds, and in 1901 the same ship 

brought in 20 pounds of medium quality. 

Ambergris has been used for centuries in the sacerdotal rites of the 

church, and, in connection with fragrant gums, it was formerly burnt 

in the apartments of royalty. It was formerly used in cookery, espe- 

cially in the East, being added to flavor certain dishes. This custom 

spread through western Europe to a limited extent. Macaulay refers 

to rumors in connection with the death of Charles II of England that 

‘‘something had been put into his broth, something added to his 

favorite dish of egg and ambergris.”” The principal use of amber- 

gris, however, was as a medicine and as a perfume, especially in Asia 

and Africa. Untilrecently it held a place in pharmacy, being regarded 

as a cardiac and antispasmodic, somewhat analogous to musk, and was 

recommended in typhoid fevers and various nervous diseases. 

The principal and almost the only use of ambergris at present is in 

the preparation of fine perfumes, furnishing an important ingredient 

in the production of choice bouquet of ‘‘extracts.” It also acts as : 

“fixer” and serves to impart homogeneity and permanency to the 
different ingredients employed. For perfumers’ use it is generally 
made into an essence or tincture by dissolving 4 ounces in a gallon of 

alcohol. This is facilitated by first crushing and mixing it with sand. 



252 REPORT OF COMMISSIONER OF FISH AND FISHERIES. 

Perfumers exercise much care in the selection of the ambergris 

which they use. The wholesale dealer grades his stock of the material 

according to its odor, appearance, ete. But this is by no means suffi- 

cient for the trained olfactory sense of the perfume-manufacturer. 

Before determining the use of a special lot he tests it by his own 

standards, and these tests may extend over a month, especially for 

durability of perfume. Some manufacturers prize most highly those 

lots and grades which another manufacturer would not accept. The 

selection of just the proper quality to produce the desired bouquet 

forms one of the niceties of the perfumer’s art. 

The value of ambergris depends largely on its scarcity at the time 

and its freedom from impurities. During the last thirty years it has 

varied in price from $5 to $40 per ounce. At the present time it is 

quoted at $8 to $30 per ounce. In 1880 crude ambergris brought home 

by the whalers was sold at $10 an ounce and the dried article at $20 

an ounce. In 1876 the value, dried, was $25 an ounce. In the London 

Price Current of Colonial Produce in 1807 ambergris is quoted at 40s. 

to 45s. per ounce for ‘‘gray, fine.” Considering the respective pur- 

chasing powers of money two centuries ago and at the present time, 

that price is quite equal to the average value in recent years. 
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AQUATIC PRODUCTS AS FERTILIZERS. 

GENERAL REVIEW. 

A fertilizer is any substance added to the soil for the purpose of 

producing a better growth of crops. The food required by plants is 

supplied in part from the atmosphere, but principally from the soil. 

If the supply of any one of the necessary ingredients be deficient, a 

small crop is the result; and the purpose of fertilizers is to supply the 

plant-foods lacking in the soil. 

The general use of fertilizers is of comparatively recent origin, yet 

the preparation of these substances supports an extensive industry, 

employing a large amount of capital and many thousands of men. 

Compared with the immense quantities of barnyard materials, phos- 

phate rocks, ete., the use of aquatic products for fertilizer is relatively 

small, yet it is by no means unimportant in the fishery industries. 

Fish, seaweeds, shells of mollusks and crustaceans, and various 

other aquatic products have long been known to possess rich fertiliz- 

ing properties. All kinds of fish can be used for this purpose; but, 

owing to the greater value of choice species as food, only the non- 

edible ones and the waste parts are utilized. The menhaden is the 

only fish taken in great quantities in this country especially for con- 

version into fertilizer. The output of this species is very large, 

amounting to 30 per cent of the total catch of fish in the United 

States, and its capture maintains one of the most extensive and vig- 

orously prosecuted of the American fisheries. Compared with that 

from menhaden, the quantity of fertilizer made from other fish is 

small, and only such are used for this purpose as can not be profitably 

employed in any other way. 

The original use of fish for fertilizing purposes was in a fresh or 

green state, and they were added to the soil directly after their cap- 

ture, although, of course, no special effort was made to preserve their 

freshness. Before the advent of the colonists in America, the Indians 

were accustomed to manure their small crops of corn by placing one 

or more fish in each hill or by spreading them broadcast over the 
fieid, and this practice was followed by the early settlers. Owing to 
the original richness of the soil and the limited agricultural opera- 

tions, the use of fertilizers was of comparatively small extent until 

253 
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the latter part of the eighteenth century. It appears that fish were 

then employed for this purpose all along the Atlantic seaboard from 

Maine to North Carolina wherever they were obtainable in sufficient 

quantities. 

Fresh fish contain usually from 65 to 80 per cent of water and from 

1 to 16 per cent of oil. Neither of these has any value as a fertilizer. 

On the contrary they decrease the portability and storage qualities of 

the constituents, and the presence of the oil is prejudicial to the 

decomposition of the fertilizer when applied to the soil. 

Early in the nineteenth century the fishormen occasionally extracted 

the oil from the fish when the ...ver were unusually fat, thus remov- 

ing an injurious ingredient, for which valuable uses were found. 

This resulted gradually in the establishment of factories for removing 

the oil, and likewise most of the water, so that the fertilizing sub- 

stance might be in better condition for transportation. At present 

most of the fish used for fertilizer are treated in this manner, even 

the farmer-fishermen finding it more profitable to sell their catch at 

the factories and purchase the scrap; but large quantities of fish in 

a fresh state are yet used precisely as was the custom three hundred 

years ago. 

Owing to its great abundance, combined with its nonedible quali- 

ties, the menhaden is the principal fish used for fertilizer in this 

country, and the quantity used annually is about 800,000,000 in num- 

ber, or 240,000 tons round or live weight. Of these fully 99 per cent 

are handled at the factories, and the remainder are used in a fresh or 

green state. With the menhaden are taken some skates, sea-robins, 

bellows-fish, and other waste fish. Aside from a few that may be 

taken with the menhaden, and occasionally some river herring or 

alewives, no other fish are captured in the United States especially 

for fertilizer to any great extent. 

Formerly nearly all the waste produced in dressing tish for market 

was thrown away as useless; but in recent years, in the fisheries as in 

other industries, the utilization of waste material has been made a 

subject of careful investigation, and many substances formerly con- 

sidered refuse are now found to contain elements of commercial value. 

The dressings at the fish markets and at the fishing centers, the refuse 

of canneries and boneless-fish factories, and even the carcasses of 

whales are turned to account in the production of fertilizer. In addi- 

tion to these materials, the farmers use large quantities of seaweeds, 

horseshoe crabs, oyster shells, clam shells, ete. 

The total annual product of menhaden fertilizer in the United 

States according to the latest returns amour.ed to 85,830 tons, for 

which the producers received $1,539,810. It is difficult to approximate 

the quantity of other fishery products used for fertilizer, but it is esti- 

mated that the waste fish of all kinds amount to about 20,000 tons, 

worth $200,000; horseshoe crabs, shells of shrimp, etc., 800 tons, worth 
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$16,000; shells and agricultural lime, 60,000 tons, worth $150,000, and 

seaweeds, 250,000 tons, worth $312,500, making a total estimated out- 

put for this country per year of 416,630 tons, worth $2,118,310. 

THE MENHADEN INDUSTRY. 

The menhaden belongs to the Clupeide or herring family, and is 

about the size of the common herring of the New England coast, but 

somewhat deeper and more robust. It is not considered a food-fish and 

is rarely eaten, owing to the abundance of bones, although the flavor 

is not unpleasant. However, it is one of the most important of all 

of the species on the coast, being the principal source of bait during 

the summer, in addition to its use in the manufacture of oil and 

fertilizer. 

The menhaden occurs all along the Atlantic coast of the United 

States from Maine to Texas, and most abundantly between Cape Cod 

and Cape Henry, except that during certain years it seeks the coast 

of Maine in enormous quantities. It appears on the approach of 

warm weather, ranging from March and April in Chesapeake Bay to 

May and June on the Maine coast, and remains until late in autumn. 

Its bathymetrical range extends from the inland limits of salt water 

to the Gulf Stream, but probably 95 per cent of the catch is made 

within 2 miles of the coastal line. It is captured principally by means 

of purse seines, operated from steam vessels with carrying capacity 

for several hundred thousand fish. 

About a quarter of a century ago several important reports relative 

to the menhaden were issued. The first was that of Messrs. Board- 

man and Atkins, made to the Maine board of agriculture in 1875.¢ 

Three years later was issued the report of Mr. Luther Maddox. ? 

Each of these related especially to conditions existing in the State of 

Maine. 

In 1879 the United States Fish Commission published the important 

report of Dr. G. Brown Goode, containing voluminous notes on the 

natural and economic history of the menhaden, with many extracts 

from previous reports on the subject.¢ 

Many changes have been made in the methods of utilizing the 

menhaden since those papers were written, but they are yet the prin- 

cipal authorities in regard to the natural history of the subject, 

and the present writer is prepared to add little. Indeed, such 

additional matter would scarcely be in place in this paper, which is 

restricted to the economic use of menhaden in the preparation of oil 

and fertilizer. 

aThe Menhaden and Herring Fisheries of Maine as Sources of Fertilization, by Samuel L. 
Boardman and Charles G, Atkins, 1875, pp. 67. 
bThe Menhaden Fishery of Maine. Portland, 1878, pp. 46. 
eThe Natural and Economic History of the American Menhaden, by G. Brown Goode. Report 

U.S, Fish Commission, 1877, pp, 1-529: 
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HISTORY AND EXTENT OF THE INDUSTRY. 

A century and more ago, when a much larger number of the home 

requisites were prepared by consumers than is the case at the present 

time, it was a part of the duties of many farmers along the Middle 

Atlantic coast to devote a few weeks each spring to taking menhaden 

for the purpose of fertilizing the cultivated land. Large shore seines 

made of cotton twine were employed, and in some localities these 

were owned jointly by several farmers of the vicinity. The length of 

some of these seines was 3,000 feet or more, and frequently the cateh 

at a single haul numbered several hundred thousand fish, although 

the average quantity was nearer 10,000 or 12,000. This farmer-fishery 

has continued up to the present time, but its extent is now very much 

reduced, owing to the ease with which prepared fertilizers may be 

purchased. 

Following upon the development of this use of fresh or green men- 

haden came the discovery that the oil was valuable for painting, 

leather-dressing, ete. Some of the farmers would provide a few casks 

or hogsheads which they partly filled with fish, adding water to cover 

them, and with weighted boards placed on top to keep the mass down. 

On the disintegration of the fish through putrefaction they were occa- 

sionally stirred with a long pole to break up the mass and liberate the 

oil, which floated to the surface of the water and was skimmed off from 

time to time. After several weeks the oil ceased to flow, and the 

residuary mass was used as fertilizer. For many years the extent of 

this business was very small and the product was entirely for home use. 

The first improvement in the above process consisted in boiling the 

fish in kettles to facilitate the extraction of the oil, the boiled fish 

being then placed in casks, as above noted, resulting in a much larger 

product. By 1830 the cooking of the fish was quite general among 

the few persons engaged in extracting oil from menhaden. The oil 

was dark and erude, and used only for rough painting and leather- 

dressing, the market being restricted to the neighbors of the manu- 

facturers. The use of kettles, however, involved a great waste of heat, 

and the business was of very little consequence until the introduction 

of steam in cooking the fish. The first steam factory, according to 

the late Capt. E. T. Deblois, was a small one built in 1841 near Ports- 

mouth, R. I. 

In 1850 Daniel Wells built a factory on Shelter Island, New York. 

That was the first factory of considerable size on the coast, and the 

quantity of fish handled amounted to 2,000,000 or 3,000,000 in number 

annually. In 1853 Mr. Wells built a new factory on Shelter Island, 

and the old one was removed to Groton, Conn., being the first steam 

factory in that State. The first factory in Maine was put up in 1863 

at South Bristol, and in 1866 eleven factories were built in Maine. In 

1869 the factory at South Bristol, Me., was removed to Fairport, Va., 

and was the first factory in that State, 
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In the meantime the purse-seine had been improved and adopted in 

the menhaden fishery, permitting the capture of fish in much larger 

quantities, and without which the menhaden industry could never 

have reached its present proportions. The next improvement con- 

sisted in pressing the scrap to extract a greater percentage of the oil. 

The first press, operated by hand power, was built by Charles Tuthill 

at the Wells factory, on Shelter Island, in 1856. This worked so sat- 

isfactorily that soon all the factories were pressing the scrap, and in 

1858 hydraulic presses were introduced for the purpose. The high 

price of oil during the sixties, when it reached $1.40 per gallon, resulted 

in much profit in the business and a large increase in the number of 

factories, their location extending from Maine to Virginia. Then 

came the preparation of the scrap in the form of portable fertilizer, 

the adoption of large cooking-tanks instead of kettles, and the intro- 

duction of steam vessels in the fishery. 

In 1876 floating factories were introduced. These consisted of boil- 

ers, cooking-tanks, presses, etec., mounted on steamers, sail vessels, 

or scows, for convenience in going from place to place to follow the 

movements of the fish. Probably half a dozen of these were in use 

in 1880; but owing to the lack of convenience for Crying and handling 

the scrap, this form of factory was soon abandoned. Another disad- 

vantage of a floating factory is that the constant movement of the 

vessel prevents the oil from settling, and it remains cloudy and fails 

to fetch the best market price. 

The business continued to expand until it reached high-water mark 

in 1884, when 858,592,691 fish were caught, yielding 3,722,927 gallons 

of oil and 68,865 tons of serap, valued at $2,800,000. Since that time 

great improvements have been made in the methods of the industry, 

but owing to the low price of oil and scrap, resulting from competition 

with other products, the profits have not been so great, and many 

factories have been dismantled. The largest catch of fish in any one 

year, according to figures of the U. 8. Menhaden Oil and Guano Asso- 

ciation, was 858,592,691, taken in 1884; the smallest was 223,623,750, 

secured in 1892, and the average catch during the last thirty years 

approximates 500,000,000 annually. The incomplete returns for 1902 

indicate that the catch exceeded 900,000,000, a greater quantity than 

for any previous year. 

There are two separate and distinct sets of figures showing the 

extent of the menhaden industry during recent years. The first com- 

prises the returns made by the U. S. Menhaden Oil and Guano Associa- 

tion, organized in 1873, and covers the operations of the factories in 

the United States during each year from 1873 to 1898, inclusive. The 

second series represents the returns made by the agents of the United 

States Fish Commission for certain years from 1880 to 1902. Slight 

differences exist in these figures, but in the main they agree closely. 

F. C. 1902—17 
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The following summary shows the returns made by the United 

States Menhaden Oil and Guano Association: 

Statement of the extent of the menhaden industry of the United States in each 
year from 1878 to 1898, inelusive, according to the returns of the United States 
Menhaden Oil and Guano Association. 

Vessels em- ‘ 
M N ae Scrap made. 

Be Wacto-| ~~ | Capitalin-| Fish re- : - 
Year. | ries. ae Aidan vested. | ceived. | Oilimnade: Crude 

Beyer ers, | Sail. Dried. or acid- 
ei ulated. 

No. No. No. Gallons. | Tons. | Tons. 
ley 6 Beene seeee 62 | 2,306 20 | 300 | $2,388,000 | 397,700,000 | 2,214,800 |__-.____ 36, 299 
itcy ¢. Nee eee Se | 64 | 2,438 25 | 283 | 2,500,000 | 492,878,000 | 3,372,847 |...._-_- 50, 976 
Sih ess eS ee 60 | 2,633 39 | 304 | 2,650,000 | 563,327,000 | 2,681,482 |_.._.__- 53, 625 
ISG Re sors ee 64 | 2,758 46 | 320 | 2,750,000 | 512,450,000 | 2,992,000 |....____ 51,245 
BU Sey Sas es ee 56 | 2,631 63 | 270 | 2,047,612 | 587,642,125 | 2,426,589 | 5,700 | 49,744 
1K (sR ee ah ak 56] 3,337 64 | 279 | 2,350,000 767, 779, 250 | 3,809,233 | 19,377 | 64,342 
TBIOSee2 ae Oe Pe 60 | 2,296 81 | 204) 2,502,500 | 637,063,750 | 2,258,901 | 29,563 | 37,496 
S80" Sees Ae eee vi! 3,261 82 | 366 | 2,550,000 | 776,875,000 | 2,084,940 | 25,800 | 19,020 
188i wee. Sa 97 | 2,805 73 | 286} 2,460,000 | 454,192,000 | 1,266,549 | 25,027 7,592 
TSS BRE See 97 | 2,313 83 | 212 | 2,338,500 | 346,638,555 | 2,021,316 | 17,552 | 10,029. 
18eSea See eee 78 2, 427 69 | 1386 | 2,651,000 ; 613,461,776 | 2,166,320 ; 34,216 | 10,920 
6c) ee eee 52 | 2,114 59 | 157 | 1,534,756 | 858,592,691 | 3,722,927 | 58,4383 | 10,430 
ASRH ae ewe ai ee 50 | 2, 064 78 | 84] 1,814,500 | 479,214,415 | 2,346,319 | 33,910 7,225 
[S8GRe es es 26 | 1,154 45 7 1, 234,000 | 283,106,000 | 1,805,544 | 14,597 4,298 
TESS pees Mase on 28 | 2,499 46 38 | 1,000,000 | 333,564,800 | 2,273,566 | 17,262 5, 368 
i sts ee ee 24 | 3,568 45 42 | 3,000,000 | 439,388,950 | 2,051,128 | 15,638 | 12,406 
SSO iets Stee eee 29 |} 4,400 46 84 | 2,500,000 | 555,319,800 | 3,327,080 | 24,359 | 25,859 
890% 52 Sn 2s2ee28 28 | 4,368 52 27 | 2,500,000 | 533,686,156 | 2,939,217 | 20,339 | 21,17 
TEU Ae See Bi 27 | 2,985 54 13 | 1,775,000 | 355,188,873 | 1,946,642 | 12,608 | 15,069 
ABODE eaten se eee 29 | 2,002 55 | 10) 1,756,000 | 223,623,750 | 1,329,644 | 8,400 | 10,815 
SOBRE Mt = 22 See Se 338 | 2,235 57 27 | 1,721,000 | 366,406,625 | 1,269,002 | 13,150 | 15,46 
a hey)” Ses Pere 44 | 2,356 56 28 | 2,000,000 | 533,361,900 | 1,999,506 | 20,057 | 27,582 
1895 see ee 42 | 2,276 48 35 | 1,600,000 | 461,747,000 | 1,767,754 | 18,682 | 21,965 
1896S! He Sse 85 | 2,105 53 | 88 | 1,876,500} 401,425,800 , 1,741,530 | 14,280 | 21,484 
a ESS Vee ee a 41 | 2,750 60 | 45} 1,871,000} 584,302,930 | 2,147,113 | 18,480 | 34,372 
189074 ee Se 40 | 2,470 51.20} 2,500,000 | 542,500,000 | 2,450,000 | 17,360 | 34,120 

| | 1 | 

The following summary shows the extent of the menhaden industry 

according to the latest returns of the United States Fish Commission. 

The figures for Connecticut, New Jersey, and Virginia for 1902 are 

not yet available, and there have been no operations in Texas since 

1901: 

: | | : Total 
“4 : ~-._ |Hacto- Fish . Caray ae ee Acidulated | 
States. Means |e aan Mernedicode | Oil made. Dried scrap. | scrap. ee 

| No. No. Gallons. Value.| Tons. aie Tons. | Value. 
Rhode Island__) 1902 114, '757,900) 897, 188\$225, 912)_.-..- -|---..--- | 15, 727/$203, 906) $429,818 
Connecticut... 1900 2) 19,975,700) 118,750) 30,475 450) $12,000 1,450) 23,450, 65, 925 
New York..--- 1902 3.) 187,671,300) 1,397,583) 353,279) 9,030) 218,217) 7,410) 92,765) 664,261 
New Jersey ---| 1901 6 27,090,000} 109,789) 25,440) 1,181) 52,046)......-|-...-.-- 77,486 

Delaware .----- | 1902 1 84,869,100) 394,119 96,724) 1,642) 39,069, 8,871) 110,668) 246, 461 
WVirginia..-..-: | 1901 15 | 878,727,331) 723,215 164,465) 21,130) 517,872, 10,591) 135,388) 817, 725 
North Carolina 1902 7 | 70,167,800) 102,052) 22,730) 1,884) 40,214) 4,804) 64,128} 127,072 
Mexds 75s Sloat | 1901 1 | = 26,806,500 69,639} 14,654) 1,710) 30,087)_-..-.-|_.-..-2- 44,741 

TROT Le ane [ease 36 910, 065, 631) 3,812,335) 933,679) 36,977) 909,505 48,853) 630,305 2,478,489 
| | 

Although very small quantities of other fish are used, practically 

the entire catch in the menhaden fishery consists of that species alone. 

The principal species other than menhaden are sea-robin, skates, 

and bellows-fish. These are secured mostly in pound nets, especially 

in those set in Gardiner Bay. They sell for 50 to 80 cents per 1,000, 

and two or three million are used each year. The sea-robin yields 
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3 or 4 quarts of oil to the barrel. This oil is of good color and is 

readily sold for menhaden oil, but the scrap is not quite so desirable 

for fertilizer as that from menhaden. Skates and bellows-fish are com- 

paratively dry, yielding less than one pint of oil to the barrel of fish. 

Owing to much contention resulting from the claim that with the 

menhaden large quantities of choice food-fish are taken and rendered 

at the factories, the United States Fish Commission, in the season of 

1894, made a thorough inspection of the catches made by two repre- 

sentative steamers of the fleet. This examination showed that in a 

eatch of 27,965,756 fish only one-third of 1 per cent were food-fish, 

and only a very small proportion of this percentage was of choice and 

popular varieties. ‘‘As a general thing not enough desirable food- 

fish are taken by the menhaden steamers to keep the vessels’ crews 

regularly supplied with fresh fish. As a rule, all the food-fish caught 

are eaten either by the crews or by the factory hands, but it occasion- 

ally happens that schools of blue-fish, butter-fish, shad, river herring, 

ete., are taken and more fish are thus provided than can be consumed.”’4 

The menhaden factories are distributed along the coast at points 

convenient to the fishing-grounds. They vary in size and equipment 

according to the amount of invested capital and the degree of modern- 

ness. Some are of primitive type, consisting of two or three large 

kettles or try-pots and a simple press, the whole, with the acecompany- 

ing equipment, costing only a few hundred dollars, and are capable of 

handling only 300,000 or 400,000 fish annually. From that they in- 

crease in size and capacity until the amount of invested capital in a 

single plant reaches half a million dollars, giving a working capacity 

of 200,000,000 fish annually. 

COOKING AND PRESSING THE FISH. 

The following account of the methods of the menhaden industry . 

represents observations and inquiries made by the writer during the 

last four years, and especially in the season 1901. Most of the factories 

were visited either in 1901 or previously, and all details in the process 

of manufacture were inspected. The writer wishes to acknowledge 

in this connection the courtesy of Capt. N. B. Church, general man- 

ager of the Fisheries Company; Mr. H. H. Luther, superintendent of 

the Promised Land plant of that company, and of Capt. J. F. Bussels, 

of the Atlantic Fisheries Company. 

There are two principal processes involved in the manufacture of 
oil and scrap from menhaden, viz, (1) cooking and pressing the fish 
and (2) drying or otherwise preserving the scrap, the methods vary- 
ing according to the facilities of the plant. The great bulk of the 
fish are handled at large factories thoroughly equipped with modern 
machinery, including bucket elevators, automatic conveyors, contin- 
uous steam-cookers, hydraulic presses, artificial driers, ete. 

Some of the factories, especially in Virginia, are quite small, with 

«Bulletin United States Fish Commission for 1895, p. 297. 
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primitive methods of work. In one of them a fire is made under four 

‘ast-iron stationary boiling vats holding about 2 barrels of fish each. 

By means of a trough leading from a pump, water is permitted to run 

into the vats... After sufficient cooking, the fish are scooped out with 

large dip nets and put on a platform, whence they are pitched into 

tub presses having a lining of coarse canvas. By means of a vertical 

serew operated by a horizontal lever, pressure is applied to the mass, 

and the exuding oil runs through a trough to the oil vats. Another 

Chesapeake factory has six iron cooking-vats, in which are suspended 

an equal number of iron latticed baskets containing the fish. After 

cooking, the baskets are transferred by means of a crane and the fish 

placed in an hydraulie press. This method of cooking was formerly 

in general use all along the coast frequented by the menhaden. 

In the best-equipped factories the fish are removed from the hold 

of the steamer, where they have been stowed in bulk, by means of a 

bucket elevator. This contrivance, so important in the handling of 

grain and coal, was not introduced in the menhaden business until 

1890, when a factory at Tiverton, R. I., was equipped with one. At 

present, however, they are in use in all the principal factories. 

Before their adoption the fish were shoveled into measuring tubs in 

the vessel’s hold, and these raised and dumped in elevated receiving 

bins, or into ears holding 15or 20 barrels each and running on inclined 

tramways to the receiving bins, requiring five or six hours to dis 

charge 1,000 barrels. By using the bucket elevator, with four men to 

feed it, 1,000 barrels of fish may easily be discharged in an hour. 

This decrease in length of time required for discharging is frequently 

a matter of great importance when fish are abundant, as it enables 

the steamers to speedily return to the fishing-grounds. 

The elevator dumps the fish into one of a pair of automatic weighing 

hoppers, with a dial-scale indicator of 1-ton capacity. When the 

required weight is in the hopper, by means of a lever the incoming 

fish are directed into the other hopper, and the bottom of the full one 

is dropped, thus dumping its contents into a conveyor, which deposits 

the fish into a receiving bin with capacity of 6,000 or 8,000 barrels. 

The weighing of the fish is necessary to secure a record of the 

quantity received, furnishing a basis for compensating the captains 

of the vessels, and for other purposes. It thus appears that this 

method of discharging changes the standard of measurement from 

bulk to weight. Although it is customary to reckon the quantity of 

menhaden by so many thousand, the fish are not counted. An arbi- 

trary size of 22 cubic inches is the standard measurement for each 

fish, or 22,000 cubie inches to the thousand. Two hundred pounds 

represent one barrel, and 34 barrels represent 1,000 fish. The size 

of the fish varies considerably, and the actual number required to 

make ‘fone thousand ” in measure ranges from 500 to 2,000 in number. 

The floor of the large receiving bin slants toward the longitudinal 
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middle, where is stationed a trough or chute with a covering movable 

in sections of short length. In this trough runs a conveyor, consist- 

ing of two parallel endless chains, between which, at intervals of 2 or 

3 feet, are attached pieces of board which act as buckets to push the 

fish along through the trough when a section of the covering is removed. 

This trough with endless carrier is in use in practically all the large 

factories, irrespective of the method of cooking. It carries the fish 

to the cooking bins, or to the steam cooker in case the latter is 

employed, traps or slides in the bottom of the trough permitting the 

distribution of the fish into any of the tanks desired. 

The cooking bins or tanks are large rectangular wooden boxes havy- 

ing capacity of from 50 to 100 barrels each and arranged with a lattice 

platform, about 4 inches above the bottom, on which the fish rest. 

Between the lattice platform and the bottom there is a nest of steam 

piping connected with a pipe leading from steam boilers. A water 

pipe also leads into the bin, through which salt water for cooking the 

fish is pumped into the tanks to a depth of about 1 foot or more. For 

convenience in handling the materials, the bins are commonly 

arranged in two adjacent rows, and above them runs the endless car- 

rier conveying the fish from the receiving bin. On the outer side of 

each of the two rows of tanks runs a track leading to the presses, to 

be deseribed later. When the bins are filled with fish, steam is 

turned into the piping in the bottom and heats the water, thus cook- 

ing the fish, reducing them to pulp, and breaking the oil cells. The 

amount of the cooking determines the extent to which the oil is 

removed. If carried to an extreme point, nearly all the oil can be 

pressed out. But severe cooking results in greatly damaging the 

quality of the oil and in loss of a certain amount of the nitrogenous 

compounds so important in determining the commercial value of the 

scrap. It is, therefore, important that the heat be so regulated as to 

extract as much oil as practicable without injuring the quality and 

with a minimum loss of nitrogen. The requisite degree of cooking is 

reached when the fish crumble to pieces easily. A high degree of 

temperature is maintained for about fifty minutes, when the mass of 

fish is broken up and then permitted to simmer for four or five hours. 

The free oil and water are then drawn off and the fish permitted to 

drain for several hours. 

During the last two or three years the largest factories on the coast 

have been using continuous steam cookers. The most popular form is 

constructed so that a conveyor transmits the fish into a steam-tight 

receptacle, into which a large number of jets of steam are introduced, 

which thoroughly cooks the mass. The process is continuous, requiring 

about fifteen minutes for the fish to pass through, and the capacity of 

each cooker is about 600 barrels per hour. From the cooker the mass 
of fish is carried by means of a screw conveyor into an upright elevator 

casing, whence a bucket elevator carries it to receiving tanks, where 

it drains overnight. These tanks are usually about 10 feet squage 
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and 5 feet deep. Most factories use for this purpose the bins used in 

cooking before the adoption of the steam cooker. One factory has a 

total of 52 tanks for draining the fish. 

The oil and water draining from the cooked fish is pumped or 

led off through pipes or troughs into the oil room, where it is received 

into large vats. After draining for ten or twelve hours, the mass of 

cooked fish is forked out of the tanks and thrown into curbs for 

pressing. 

The curbs are of various designs. ‘The most common form is a eylin- 

drical tub with a hinged bottom firmly attached to axles, which are 

provided with wheels so as to run on a tramway. The staves are 

made of metal slats and are held together by stout bands. They are 

set at a convenient distance apart to allow the oil and water to pass 

through, and increase in width from the center to the bottom enough 

to overcome the enlargement of the opening between the slats conse- 

quent upon their outward slant. This outward slant commences at 

about the middle of the curb and extends to the lower end, and its 

effect is to. give the curb an increasing diameter as the bottom is 

approached, so that the hard cake remaining after pressure is relaxed 

2an. be readily forced out at the bottom. Through the center of the 

eurb runs a hollow core, stoutly constructed of metal slats. The bot- 

tom is attached by means of hinges to the lower end of braces, which 

are firmly fastened to the lower band of the curb, the axle, and the 

middle band. The opposite side of the bottom is suspended by means 

of latehes which are caught and held by a bolt sliding freely within 

the braces and actuated by a lever pivoted upon the axles. The axles 

are also braced by stays on either side of the tub, which pass from one 

axle to the other, and, being curved to fit closely to a section of a 

band, are firmly attached thereto. The capacity of each curb is about 

7 barrels. A metal shield surrounds it to protect the workmen from 

the spattering oil and water when pressure is applied. 

The curb, having been filled with cooked fish, is run along the rail 

and placed under a solid stationary head made to fit closely inside the 

curb and against which the fish are pressed as the curb is slowly raised 

by a powerful hydraulic press. This forces out most of the remaining 

oil and water, which exudes from between the slats, and by means of 

troughs and pipes is conveyed to the oil room. On relaxing the pres- 

sure the curb resumes its position on the railway and is moved from 

the press stand and the core removed; the bottom is swung out of the 

way, and the hard cake remaining in the tub is forced through the 

bottom, falling into receptacles underneath. 

Under ordinary conditions from 5 to 7 per cent of the oil is left in 

the pressed fish, it being difficult to remove all the oil and water, 

owing to the gelatinous or gluey state of the fish as a result of the 

cooking. In some factories the chum or pressed fish is washed with 

hot water and then repressed, but this is scarcely profitable if the first 

* 
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pressing is properly performed. ‘The chum now passes to the scrap 

room and its further treatment is deseribed on pp. 265-268. 

About two-thirds of the total amount of oil obtained runs from the 

cooked fish while it drains in the vats, the remaining one-third being 

extracted by the presses. The former is a trifle better than the latter, 

as it is somewhat lighter in color. The two grades are sometimes kept 

separate, but such is not the general practice. 

Among the many methods of extracting the oil which have been 

tried but not adopted is the use of fumes of benzine or bisulphide of 

earbon. When these are brought in contact with the fish in air-tight 

chambers, they absorb the oil, the liquid result collecting in tanks at 

the bottom of the receptacle and the benzine being subsequently 

expelled by evaporation. 

Much attention has been paid to devising a continuous process of 

cooking and pressing, in which the elements of labor are reduced to 

a minimum. When the Stanley process was invented, about five 

years ago, it was thought that the problem was solved and the patent 

rights were sold for a very large sum of money. In this process the 

fish are cooked in boiling water in a large, comparatively shallow, 

semicylindrical tank, the lower portion of which is fitted with a worm 

conveyor, while near the top is a perforated plate or grating, above 

which the fish or other solid matter can not pass, but through which 

the water and oil rise. The material is fed in through a hopper at 

one end and is discharged at the other end, being carried forward by 

the worm conveyor, which also reduces the material to a finely divided 

state, thus enabling the action of the water upon all parts of the 

material freely to liberate the oil. The oil rises to the surface of the 

water in the cooking vessel and escapes through a pipe in the end 

into a settling tank. From the bottom of this tank whatever water 

has come over with the oil is pumped back into the cooking vessel, 

entering at the opposite end from the outlet through which the oil 

flows and at a point near the surface of the level at which the water 

in the boiler is constantly kept, thus creating a current which carries 

the oil constantly forward toward the outlet. The scrap from which 

the oil has been liberated is carried forward to an outlet in the bottom 

of the cylinder by the worm conveyor and falls into an upright eleva- 

tor casing having elevator buckets running upon an endless chain, 

which carry the material up and over, dumping it into a receptacle 

suitable for removing for further treatment. The liquid matter is 

earried up by the elevator buckets, drains through them, and returns 

to the liquor in the cooking apparatus. This process, however, has 
not yet been found sufficiently practical for general adoption. 

As long ago as 1858 the Ocean Oil and Guano Company, of Southold, 

N.Y., used asteam cylinder cooker somewhat similar to the continuous 

cooker now in use. This is said to have been invented by a French- 

man named De Molon, and is described in a pamphlet issued by the 

above company in 1860 as follows: The raw fish, in quantities of 13 
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tons, are placed in the inner chamber of a revolving eylinder, with 
double walls, the space between the inner and the outer walls being 

filled with steam at about 80 pounds pressure. Before admitting 

steam the cylinder is put in motion, so that as it revolves each fish is 

constantly changing its position. A uniform temperature is main- 

tained by means of one head of the inner eylinder being perforated 

to permit the steam generated in the mass to escape through a safety 

valve. 

In the oil room of the menhaden factories is a series of receptacles 

into which the oil and water are received from the draining tanks and 

the presses. The combined mass of oil and water is first subjected 

to a temperature of 150° F., which causes them to separate, the oil 

rising to the surface. It is permitted to overflow to other tanks con- 

taining hot water, where it is brought to the boiling-point by means 

of injected steam. It is important that the oil be separated from the 

water before the impurities begin to ferment, fermentation causing 

it to be dark and of lower grade. After settling for a while the oil 

is withdrawn into another tank and thence pumped into the storage 

tanks. 

A contrivance for withdrawing the oil from the surface consists of 

a jointed pipe with open end at top, which in some eases is funnel- 

shaped. This passes up through the bottom of the vat, and the top 

of the pipe is so arranged that it may be raised or lowered to any 

desired distance beneath the surface to receive and guide the surface 

oil into the next vat. Sometimes there is a series of as many as 5 

vats, from one to another of which the oil passes, each time becoming 

purer and purer as it is cooked and drained. The oil is led into the 

first of the cooking vats through the bottom, the pipe leading nearly 

to the surface. A second pipe passing through the bottom and ter- 

minating with an open top not a great distance above the bottom 

earries off the water-oil or less pure oil as it settles and conduets it 

to near the top of the second vat, where the oil and water are further 

separated. 

At the bottom of each settling tank is deposited a quantity of finely- 

divided fleshy substance known as ‘‘gurry.” This is removed from 

the tanks to the gurry room, where it is treated or sprinkled with 

sulphuric acid to facilitate the separation of the oil from the flesh 

fiber. Itisthen placed in bags, 2 gallons to the bag, and these placed 

in pairs under a press and subjected to great pressure, resulting in a 

small quantity of oil. The residuum in the bags, consisting of a hard 

cake, is broken up and either discarded or mixed with the serap. 

When thoroughly separated from the water, the oil is pumped into 

suitable storage tanks or barreled. The refining or bleaching of the 
oil is rarely done at the factories, but is performed by the oil-refiners 

of New York, New Bedford, Boston, etc., and the methods and results 

have already been described on p. 254. 
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The yield of oil varies greatly, ranging from less than 1 pint to as 

much as 15 gallons or more per thousand fish, or rather for each 22,000 

cubic inches of fish. As a rule, it is much greater in the autumn than 

in the spring, and also greater in Northern than in Southern localities. 

Even in the same locality the fish are very much fatter throughout 

some years than in others. For instance, the average yield of the 

fish taken in Chesapeake Bay in 1887 was nearly 6 gallons to the 

thousand, whereas in 1888 it was a little over 2 gallons, and early in 

that season it was less than 1 pint to the thousand fish. Some years 

ago one of the Shelter Island factories secured from one lot of fish a 

yield of 24 gallons to the thousand. The largest yield brought to the 

notice of the writer was derived from some menhaden that had been 

inelosed in Shinnecock Bay late inautumn. By feeding in the brack- 

ish water of that bay these became so fat that they yielded at the 

rate of 48 gallons of oil per thousand fish. Considering the entire 

Atlantic coast for a series of ten years ending in 1898, it is found that 

each thousand fish yielded 4.59 gallons of oil and 138 pounds of scrap 

containing 10 per cent of moisture. During the ten years ending in 

1888 the yield per thousand fish was 4 gallons, and during the six 

years ending in 1878 it was 5.26 gallons. 

The table given on page 233 shows the total yield of menhaden oil 

on the Atlantic coast of the United States and the average yield per 

thousand fish for each year since 1873. . From those figures it appears 

that the largest yield per thousand fish was 6.84 gallonsin 1874. The 

yield in 1887 and also that in 1886 were large, being 6.81 and 6.38 

gallons, respectively. The smallest yield per 1,000 fish was in 1880, 

2.62 gallons, and in 1881, 2.79 gallons. 

Not only does the yield of oil vary from year to year, but it also 

differs greatly in different sections of the country. As a rule, the 

Northern fish, or rather those takenin Northern waters, especially off 

the Maine coast, are the fattest, while those from off the southern coast 

yield the smallest quantity. In the year 1900, for instance, the yield 

of oil at the Rhode Island factories was 5.76 gallons per 1,000 fish; in 

New York it was 6.39 gallons; in Delaware 4.92 gallons, and in Texas 

3.91 gallons to the 1,000 fish. The menhaden taken off the coast of 

Maine are by far the fattest, and in the few seasons when fish are 

obtainable there the menhaden fishermen from other States hasten to 

that coast. In 1888 the Maine fish yielded 11.85 gallons of oil per 

1,000; in 1889, 10.83 gallons, and in 1898, 9.73 gallons to the thousand 

measure. Menhaden have not been taken to any extent on that coast 

since 1898. 
TREATMENT OF THE SCRAP. 

As it leaves the press, fish scrap contains 45 or 50 per cent of water, 

which can not be removed by compression owing to the gelatinous 

condition of the fiber. Although suitable for immediate applica- 
tion as a fertilizer, the moist condition of this scrap renders it unde- 
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sirable for economic transportation or for storage for a great length 

of time, and necessitates further treatment. Previous to 1875 most 

of the scrap was sold in a green state, just as if came from the press, 

but since 1878 practically all of it has been dried or treated with sul- 

phurie acid. 

Formerly in drying it was customary at all the factories to spread 

the green scrap upon platforms, where if was exposed to the action 

of the sun for several days. While this is the common method at 

present, most of the large factories have discarded it and are using 

artificial driers. The platforms are made of tight or matched boards 

laid flat upon a stout framework or upon the level ground, and are 

sometimes of large area, covering 2 or 3 acres. The scrap is trans- 

ferred from the bin beneath the presses by means of screw conveyors 

and earried to a receiving bin, where it is dumped into hand carts 

with capacity of one-half ton each and carried to the platform. It is 

there spread to a depth of from 3 to 6 inches and is frequently turned 

or raked over, so as to expose all particles to the sun’s influence. In 

threatening weather and when the night dews are heavy, the scrap is 

raked into windrows or heaps and, if necessary, covered with canvas 

to protect it from moisture. After two or three days’ drying it is piled 

in heaps and left to sweat for a time, and then is again spread to 

evaporate the free moisture generated in the heaps. This second dry- 

ing reduces the amount of moisture in the scrap to about 10 per cent, 

and the material may be safely bagged and stored for market, though 

that operation is usually deferred until immediately before its ship- 

ment. Frequently the dried serap is ground, especially when it is to 

be sold direct to the farmers without further treatment, in order that 

it may be sown in drills with wheat and other grains. 

If good weather could always be depended on, platform-drying would 

possibly be the most economical and satisfactory method; but owing 

to uncertainties of the weather much difficulty is frequently experi- 

enced in this process, resulting in a great waste of material and extra 

expenditure of labor and loss of ammonia in the serap. This has 

resulted in the adoption of artificial driers at the largest factories. 

Several forms of apparatus have been employed, but the principle in 

most of them is similar, the scrap being subjected to a current of 

heated air by means of a blower. The drier adopted in the largest 

factories consists of an iron cylinder about 30 feet long and 5 feet in 

diameter, so mounted as to revolve horizontally. On the interior sur- 

face are shelves or paddles which, as the cylinder revolves, lift the 

scrap fed in at one end and permit it to fall to the bottom. <A strong 

current of heated air is forced through the cylinder, extracting the 

moisture and gradually driving the scrap out at the further end. 

Another form of drier in use consists of a large double cylinder of 

iron set on an incline, into which the scrap is fed through an opening 

at the higher end and guided along to the lower end by means of a 

revolving screw. The space between the inner and outer walls of 
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the cylinder is filled with steam, which heats the scrap, thereby 

evaporating most of the moisture. 

_ Labor-saving devices make the handling of the scrap almost auto- 

matic. From the presses it is transferred to the drier by means of 

screw conveyors and bucket elevators, and is fed intermittently in 

quantities of 200 pounds at intervals of 45 to 60 seconds. The capac- 

ity of a drier is 25 to 3 tons per hour, and the largest factories usually 

have 2 drying machines. From these the scrap is conveyed to the 

storage room. 

Although the term ‘‘dried” is popularly applied to all scrap from 

which a large portion of the moisture has been removed by evaporation, 

its use in a technical sense refers to scrap containing not to exceed 

12 per cent of moisture. In modern factories, green scrap fresh from 

the presses contains from 45 to 50 per cent of water. When desic- 

cated so that only 10 per cent of its weight is water, each ton of chum 

or green scrap yields about 1,156 pounds of ‘‘ dried serap.” It is not 

always that so large a quantity of water is eliminated, and sometimes 

the finished scrap contains 25 and even 35 per cent of moisture. 

Owing to its tendency to lose nitrogen in the form of ammonia and 

its unsuitability for storage or transportation, the scrap containing a 

high percentage of moisture is for use principally in the vicinity of 

the factories. 

Not all the serap, however, is dried, a large percentage being treated 

with sulphuric acid forthe purpose of ‘‘fixing” the ammonia, pre- 

venting fermentation, and dissolving the bones. To every ton of 

scrap, from 80 to 200 pounds of sulphuric acid of about 50° strength 

is added and thoroughly commingled, the quantity of acid used depend- 

ing to some extent on the state of the weather and the extent of 

decomposition of the fish. This is conveniently done by depositing 

the green scrap in handearts of 1,000 pounds capacity, wheeling 

these to an elevated platform and dumping the contents beneath, 

when the heap is immediately sprinkled with about 60 pounds of sul- 

phurie acid contained in a leaden pot. After a short while the bones 

dissolve and the mass becomes homogeneous and of a rich brown color, 

instead of the former grayish color. The ammonia is fixed by the 

acid and the tendency to decomposition overcome. The scrap is then 

conveyed to the storage room and shipped in bulk as required. 

Instead of sulphuric acid, the solid granular sodium sulphate has 

been used to mix with the scrap, about 90 pounds being thoroughly 

combined with each ton. While this method is somewhat cheaper 

than applying sulphuric acid, it is not so satisfactory, and sodium sul- 

phate is now little used for this purpose. 

Owing to the difficulty in drying the scrap, most of that prepared 
at the Northern factories is acidulated, while the bulk of the South- 

ern product is dried. In the last year for which data are available, 

the product of the entire coast was 48,853 tons acidulated and 36,977 
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tons dried, with a total selling value of $1,539,810. Of the 45,711 tons 

produeed from Delaware northward, 33,458 tons were acidulated and 

12,253 were dried, the average price of the former being $12.87 per 

ton and the latter $26.22 per ton. South of Delaware the product of 

green and of acidulated scrap combined, according to the latest 

returns, was 15,395 tons, while 24,724 tons were dried, the respective 

values per ton being $12.95 and $23.79. 

Only a small percentage of the fish serap is used by the farmers in the 

condition in which it leaves the factories; most of it is ground and 

serves as an ingredient in compound or so-called “complete ” ferti- 

lizers. Compound fertilizers are prepared at some of the menhaden 

factories, but as a general thing their preparation is in the hands of 

persons who have nothing to do with catching and rendering the fish. 

The value of commercial fertilizers is dependent mainly on their 

content of nitrogen and phosphorie acid, which are the most impor- 

tant plant foods usually lacking in the soil. The nitrogen necessary 

is supplied mainly by fish scrap. Various other materials are also 

used, as dried blood, meat scrap and other slaughter-house refuse, 

cotton seed, sulphate of ammonia, nitrate of soda, Peruvian guano, ete. 

The phosphoric acid is supplied by fish scrap to some extent, but 

principally by the phosphate rocks, boneblack from the sugar refin- 

eries, bone meal, ete., the solubility of the phosphate being increased 

by treatment with sulphuric acid, thus making superphosphates. 

The value of fish scrap varies according to the percentage of ammonia 

and phosphoric acid contained therein. Asa general rule, dried scrap 

contains about 8 per cent of nitrogen and 83 per cent of phosphoric 

acid. Ona selling basis of $24 per ton, the nitrogen costs about 10 

cents per pound and the phosphoric acid about 53 cents per pound 

for compounding purposes. Other necessary plant foods are potash, 

lime, magnesia, sulphurie acid, and iron. These usually exist in suf- 

ficient quantities in the soil itself, but are added under special con- 

ditions, especially the potash. The nature of the ingredients and the 

respective proportions required vary according to the soil and the 

crop for which the compound is intended. 

Although the agricultural value of dried fish scrap is nearly equal 

to that of Peruvian guano, the market price is much below that arti- 

cle. In explanation of this fact it may be stated that fish scrap is not 

in such compact and good mechanical condition for shipment and gen- 

eral use. Its value as a fertilizing agent has not been so widely known 

as that of Peruvian guano, and thus its principal use is largely limited 

to the manufacturers of superphosphates, who are forced by compe- 

tition to exercise great caution in the cost of manufacture. And, 

furthermore, there isa tendency to reduce the quantity of ammonia and 

increase that of phosphoric acid and potash in complete fertilizers to 

meet the requirements of the soil. Other ammoniated materials now 

compete with fish guano in the making of superphosphates, among 
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which are cotton seed, sulphate of ammonia, nitrate of soda, tankage, 

meat scraps, slaughter-house refuse, ete. 

The product of fish scrap, reduced to basis of dried weight, produced 

from 1873 to 1900 approximates 1,048,000 tons, or an annual average of 

37,428 tons. Asitis estimated thatin a ton of compound fertilizer ready 

for the soil the usual proportion of fish scrap is 25 per cent, it is seen 

that the industry has contributed the ammoniate for 4,192,000 tons of 

fertilizer, or at the rate of 149,712 tons annually. In growing cotton, 

for which these fertilizers are largely used, 250 pounds are generally 

employed to raise one bale. 

FERTILIZERS FROM FISH WASTE OR REFUSE. 

Even in the food-fisheries large quantities of materials are obtained 

which can not be used for food. This includes not only non-edible 

species, but also those edible varieties which are not marketable, 

owing to such unusual conditions as lack of transportation facilities 

or a glut in the market. It likewise includes the refuse in dressing 

fish for the markets and for canning, drying, salting, ete. 

Formerly, when the markets were overstocked during warm weather, 

large quantities of fresh fish spoiled and were suitable only for ferti- 

lizer. Even so choice a variety as the mackerel has been used for 

enriching land when taken in larger quantities than could be used for 

food purposes. In 1880, for instance, when the total catch of mackerel 

in New England approximated 132,000,000 pounds, 500,000 pounds 

of small fish were reported as having been used in Massachusetts as 

fertilizer. ¢ 

Previous to 1870, according to Capt. N. B. Church, many thousand 

barrels of scup and sea bass, taken in trap nets between Cape Cod and 

Montauk Point, were purchased by the farmers and spread on the land. 

Mr. A. B. Alexander states that large quantities of shad taken in the 

Columbia River are used for fertilizer. With the development of fish 

freezers and the improved means of communication and transportation 

this waste is much reduced. Yet the aggregate quantity of food-fish 

received in bad condition, or which ‘‘goes bad” in the markets, in 

the course of the year is very large in any populous city. During 

1899, according to the Fish Trades Gazette, the quantity of fish con- 

demned by the officers of the Fishmongers’ Company in London was 

1,520 tons, of which 232 tons were plaice, 228 tons Norwegian herring, 

169 tons haddock, 94 tons mussels, 80 tons skate, 70 tons welks, and 

60 tons of periwinkles. In New York City the quantity of spoiled 

fish condemned during the summer amounts to several hundred 

thousand pounds each year.? 

« Report U. 8. Fish Commission, 1881, p. 219. 
b During the interval between Wednesday, June 30, and Wednesday, July 14, the authorities of 

the health department of New York City condemned as unfit for food 41,650 pounds of fish. 
Of thisamount, 39,650 pounds were seized in the Fulton Fish Market, the remaining 2,000 pounds 
being condemned by the local inspectors among the retail dealers in various sections of the 
city. (The Fishing Gazette, 1902, p. 458.) 
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Before the development of the sardine industry in Maine, the small 

fish taken in connection with the smoked-herring business were com- 

monly converted into oil and fertilizer. After the oil had been 

extracted by boiling and pressing, the chum was broken up, spread 

on a board platform, and dried by the action of the sun. It was then 

ground, bagged, and sold at $12 to $16 per ton. 

About fifteen years ago a factory was established at Pillar Point, 

on the shore of Lake Ontario, for converting the surplus alewives 

occurring in that lake into fertilizer. The fish, obtained by means of 

seines and pound nets, were cooked for about 20 minutes in steam 

chests, permitted to drain for an hour, and then subjected to pressure 

in circular curbs holding about 5 barrelsof chumeach. Thescrap was 

dried and ground and sold to the farmers for about 520 to $25 per ton. 

It is reported that in 1886 1,000,000 fish were utilized, yielding 500 

gallons of oil and 63 tons of fertilizer. Along the shores of the Great 

Lakes and other waters, quantities of dead fish have been washed up 

in windrows, furnishing a harvest for the farmers in the vicinity. 

In the pound-net fisheries of Cape Cod many skates and other 

** poor” fish, taken incidentally with the food-fish, are converted into 

fertilizer. If these contain much oil, it may be extracted by boiling 

and pressing. Ordinarily, however, the fish are dried without pre- 

vious treatment. Especially is this the case with skates, which in 

some instances are suspended in rows above the ground until thor- 

oughly dry, and are then ground fine. <A large quantity of these fish 

hanging from a series of flakes or rails presents a very curious sight. 

The quantity of waste and spoiled fish, however, is small compared 

with the very large amount of viscera and other offal resulting from 

dressing fish. The decrease in weight in dressing ranges from 15 to 

35 per cent of the round weight, according to the species of fish and 

the season of the year. Assuming an average decrease of 25 per 

cent, it appears that in dressing the 900,000,000 pounds of food-fish 

produced in the United States each year the refuse amounts to 

225,000,000 pounds, or 112,500 tons. While this is a very large amount 

in the aggregate, it is so widely distributed that the quantity at any 

one place is not of great importance, and usualiy its disposal is a 

sanitary problem rather than a source of revenue. In dressing fish at 

sea the waste is almost invariably thrown overboard. In the cities this 

material is usually combined with and handled in the same way as 

other market refuse. At the canneries where large quantities of fish 

are dressed, as in the salmon canneries of the Pacific coast, and the 

sardine canneries of Maine, the refuse is now in many cases ren- 

dered into oil and fertilizer. This has already been noted in the 

chapter on the preparation of oils from waste products in the fisheries, 

(See pp. 240-242). 

In case the fish dressings contain little oil the inducements for 

utilizing them are not great. Water constitutes a very large propor- 

tion of the viscera, the quantity ranging from 65 to 90 per cent, 
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according to the species and the season. Even when the moisture is 

largely removed the quantity of fertilizing substances in the dried 

material is small. THowever, if the quantity of oil in the waste is 

sufficient to pay the cost of its extraction, it is usually profitable to 

perform the slight additional labor necessary to make the material 

suitable for fertilizer. The manurial content of fish heads is rela- 

tively large, and whenever they are accumulated in large quantities 

their conversion into fertilizer is profitable. 

A convenient process of converting a small quantity of refuse from 

dressing fish into fertilizer is to store it in a receptacle made in the 

ground. This should be about 5 or 6 feet deep, with the area depend- 

ing on the amount of refuse, but usually about 6 feet square. It 

should be dry and if the soil is sandy some clay should be spread at 

the bottom. First is placed a layer of wood ashes a few inches deep 

and then an equal layer of fish refuse covered by a sprinkling of lime. 

Then follow another layer of ashes, one of fish refuse sprinkled with 

lime, and so on until the hole is full. It should be covered with earth 

or sod and these covered with weighted boards and permitted to so 

remain for several months. The fish refuse quickly disintegrates 

and becomes mixed with the ashes, forming an excellent fertilizer. 

Sinee 1875 the skins and bones resulting from the preparation of 

boneless codfish have been used for fertilizing purposes. After 

desalting them and extracting the glue, the remaining material is 

dried and sold for $15 or $20 per ton. The annual product amounts 

to about 3,000 tons. Most of this is produced at Gloucester, Mass., 

with smaller quantities at Boston, Provincetown, Portland, and Vinal 

Haven. According to analyses, this fertilizer contains about 10 or 

12 per cent of phosphoric acid, 8 or 9 per cent of nitrogen, and 5 or 

6 per cent of moisture. 

The refuse in preparing oil from livers of cod, sharks, and related 

species, from heads of halibut, sturgeon, and sword-fish, and from 

other materials is also dried and sold for fertilizer. The liver scrap 

formerly sold at $8 or $10 per ton, but at present its market value is 

only about half of that amount. Fertilizer made from fish heads 

is especially rich in phosphoric acid. A sample of guano made in 

Boston from fresh cod heads showed 20 per cent of phosphorie acid, 

63 per cent of nitrogen, and 33 per cent of moisture, and a sample of 

that made from fresh halibut heads contained 13 per cent of phosphoric 

acid, 54 per cent of nitrogen, and 5d per cent of moisture. 

An important fish fertilizer in Norway is made from the refuse in 

dressing cod for drying, consisting principally of heads and back- 

bones. These are merely dried by spreading them on the rocks and 

are then broken and ground to the condition of coarse bone-meal. 

In some localities the refuse is first steamed. to facilitate the drying 

and grinding. The utilization of these materials for fertilizer was 

begun about 1855, and the industry is centered at the Lofoden Islands, 

the location of the principal cod fishery of Europe. The present 



272 REPORT OF COMMISSIONER OF FISH AND FISHERIES. 

annual production is said to be upward of 10,000 tons of prepared 

serap, about 20,000,000 cod heads being utilized for the purpose. 

According to a report made by Consul-General Crowe, of the Brit- 

ish service, the heads and bones are first partly dried in the open air 

and then cut into small pieces and thoroughly dried in a kiln. When 

all but 12 or 15 per cent of moisture has been driven off, the materials 

are crushed and then ground between millstones to the fineness of 

corn meal. The heads and bones are crushed separately, but are 

mixed together before the grinding process, the usual proportion of 

the mixture being one part of the backbones to five parts of the heads. 

Chemical analyses indicate an average content of water 13 per cent; 

organic substances 49.3 per cent, of which 8 per cent is nitrogen and 

7.6 per cent ammonia; and inorganic substances 37.7 per cent, of 

which 14.9 per cent is phosphorie acid. 

In utilizing whales at the Norwegian stations established in con- 

nection with the taking of these cetaceans, the flesh and bones are 

commonly prepared as fertilizer after the extraction of the oil. The 

blubber and the fat-lean are first removed from the flesh for oil-ren- 

dering, and then the flesh is cut into strips or minced in a machine 

and boiled with steam under pressure. As described by Michael 

Winnem, in Chemische Revue, the receptacles for boiling the flesh are 
horizontal iron cylinders provided with close-fitting openings. They 

are also provided with two outlet pipes, one at the very bottom, for 

removing the water, and the other about 4 inches higher up, for draw- 

ing off the oil. The flesh is spread on three superimposed perforated 

trays or false bottoms, and subjected within the cylinder to steam at 

a pressure of 40 or 50 pounds to the square inch for ten or twelve 

hours. At the end of that period the flesh is removed and placed in 

drying ovens. These are built of brick, 20 to 25 feet high, and fitted 

with internal sheet-metal trays, which are mounted alternately on the 

sides of the oven and on a central revolving shaft. The latter carries 

a number of slanting scrapers which revolve once in 5 minutes and 

slowly force the flesh from one tray to the next lower ones in sue- 

cession. The descending flesh is dried by the heated air from a coke 

fire, which enters the oven at the top and passes out through an 

opening at the bottom. 

The process is somewhat slow, the output during twenty-four hours 

not exceeding 2 tons for each oven. If desired, the fertilizer may be 

ground in a mill. The bones are broken and treated in much the 

same manner as the flesh. After boiling they are crushed in a dis- 

integrator, ground in a bone-mill, and mixed with the flesh serap. An 

analysis, made by Krocker, of Norwegian whale fertilizer indicated 

7.63 per cent of nitrogen, 13.45 per cent of phosphoric acid, 16.49 per 

cent of lime, and 0.15 per cent of magnesia in a sample containing 

5.35 per centof moisture. The market price is about £5 per ton. In 

the bottle-nose fishery the oil is commonly extracted at sea, as in case 

of the American whale fishery, and consequently it is not practicable 

to utilize the flesh and bones as fertilizer. 
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FERTILIZERS FROM CRUSTACEANS. 

Among the most curious of the marine products used for fertilizer 

is the horseshoe crab (Limulus polyphemus), which is found in com- 

parative abundance at several points on the Atlantic coast and espe- 

cially on the shores of Delaware Bay. The use of this fertilizer dates 

back at least a hundred years, old records indicating its employment 

by the farmers of Cape Cod in the eighteenth century. It is reported 

that they were first used in the Delaware Bay region about fifty years 

ago. In that section they are taken during May and.June, when large 

numbers visit the shallow waters for spawning purposes. During the 

remainder of the year they are scarce inshore, although a few may be 

obtained. They are secured by picking them up at night on the shore 

either by hand or with pitchforks, or they are taken in pound nets 

constructed especially for that purpose. The pound nets cost $25 to 

375 each, and they secure by far the greater number. At present the 

catch is very much less than it was twenty years ago. In 1880, accord- 

ing to the returns of the United States Fish Commission, the total 

eateh in Delaware Bay amounted to 4,300,000 in number, worth 

$16,300. In 1890, it was only 1,939,670, worth $8,580, and in 1897 it 

was still further reduced to 1,206,095, worth $8,393. The value of 

the horseshoe crabs ranges from $4 to $8 per thousand and the weight 

averages about 2 pounds each. 

In preparing them for fertilizer, the entire crabs are sometimes 

merely stacked in piles until they putrefy and become somewhat dry, 

when they are broken into fragments and composted with muck, 

lime, or other suitable materials. Two or three small factories exist 

at which the crabs are dried and ground, or they are ground while 

green and then mixed with sodium sulphate or sulphuric acid. The 

product sells for $15 to $25 per ton, and is an excellent fertilizer for 

grainand fruits. The output in 1880 approximated 1,950 tons, in 1890 

it was reduced to 880 tons, and in 1901 it was still further reduced to 

500 tons. : 

When lobsters were canned on the coast of Maine, a desirable grade 

of fertilizer was made from the shells and other refuse of the can- 

neries. This refuse was sold at a nominal price at the factories, or 

given away for the hauling. The farmers collecting it would usually 

dry and grind it and then spread it onthe land. Letters patent were 

issued to William D. Hall, in 1865, for the preparation of this ferti- 

lizer, but his rights in the matter were never protected. This waste 

is thus utilized at the present time at the lobster canneries in Nova 

Scotia and New Brunswick. 
The shells of shrimp produced in the fisheries of California and 

Louisiana are used to a considerable extent for fertilizer, which is 

employed by the Chinese not only on the Pacific seaboard but also in 

the Orient. The shells are removed from the dried shrimp and sold 

F. C. 1902——18 
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at about $5 per ton. In California they are especially valued in 

strawberry and vegetable culture, while in China their principal use 

is as fertilizer for rice, tea plants, ete. In strawberry culture, from 

300 to 400 pounds are commonly applied to each acre. It has also 

been used in wheat-growing, being spread broadcast on the land after 

the first plowing. 

AGRICULTURAL LIME FROM MOLLUSK SHELLS. 

The shells of oysters, clams, mussels, etc., have long been valued 

for agricultural purposes. All along the Atlantic coast of the United 

States, the extinet oyster beds, the old shell heaps, and even the living 

oyster reefs have long been resorted to by the neighboring farmers as 

a storehouse for top-dressing for their fields. In the Gulf States the 

most luxuriant vegetation along the shore is upon the shell mounds 

and marl deposits. Most of the material, however, is obtained from 

the shucking establishments where mollusks are opened in large 

quantities. Previous to the discovery of the limestone resources of 

Pennsylvania and other States, large quantities of shells were burned 

for lime; but at present their use for this purpose is confined largely 

to localities where the shells are unusually abundant and cheap. 

An article in the Country Gentleman, volume 7, page 155, refers to 

the use of mussel shells for manure with especial reference to Essex 

County, Mass., as follows: 

Thousands of cords of mussel shells are annually taken from the beds of the 

streams bordering on the sea and used on cultivated ground. I have repeatedly 

witnessed the value of this fertilizer in the growing of carrots and onions. The 

very best crop of carrots I saw the last season, more than 34 tons to the acre, 

had no other fertilizer applied to the land. For the last thirty years I have 

known it applied to lands on which onions have been grown, with a product 

varying from 300 to 600 bushels to the acre. It sells, delivered several miles 

from where it is dug, at $4 to $5 the cord. It is usually gathered in the winter 

months, taken to the shore in scows or gondolas, and thence tothe fields where 

it is used. Sometimes it is laid in a pile of several cords together, and after it 

has been exposed to the frosts of winter, distributed from 4 to 8 cords to the 

acre. At other times it is laid out in heaps of a few bushels only, which remain 

for a time exposed to the frost. 

According to Storer, ‘‘lime is not a fertilizer in itself, but is of 

indirect value on land in unlocking the available potash, phosphorus, 

and nitrogen in the soil.” It also renders heavy, compact soils looser 

in texture and tends to bind particles of loose, leachy soils. 

It is difficult to approximate the sum total of value which shells 

confer on agriculture, owing to the extensive use of marl deposits. 

Of refuse shells from shucking-houses and the like, the quantity used 

in this country is doubtless upward of 60,000 tons annually. 

The prepared lime is generally preferred to the ground shells. 

Analyses indicate that the organic matter contained in shells is well- 

nigh free from nitrogen, and there is no evidence that itis of any use 

as manure. It appears, therefore, that there is no need for the 

expense of grinding the shells and of carting the useless constituents 
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which can be expelled by burning. Since grinding does not reduce 

the material to so fine a state as burning does, the ground shell is 

not so active chemically. 

The most popular manner of utilizing shells is to burn them and 

slack the product with water. The slacking may be done in heaps 

covered with moistened earth, and the fine powdery hydrate of lime 

spread directly upon the land; or the lime may be used in the com- 

post heap; or the quicklime may be left to become air-slacked by 

exposure to the air, and the product be applied to the land instead 

of leached ashes. 

AQUATIC PLANTS AS FERTILIZERS. 

Although it does not appear that the many properties of aquatic 

plants have been fully exploited, their uses are far more numerous 

and diversified than is generally supposed. Their most widely known 

economic value is as furnishing thousands of tons of fertilizer and a 

great variety of nutritious and wholesome foods. In addition thereto, 

they are utilized in the production of many chemicals, especially 

iodine and bremine, and as a constituent in glues and gelatines, and 

as a basis for trade fruit-jellies. They also serve in sizing fabrics, in 

refining beer, as a mordant in dyeing, as composition in cement for 

covering boilers, for stuffing upholstery, packing porcelain, in making 

paper, fishing-lines, ropes, buttons, handles for cutlery, as tents in 

surgical operations, ete. The gathering of seaweeds in Great Britain 

early in the present century is said to have given employment to 

about 100,000 persons, the product being used in the manufacture of 

carbonate of soda. 

On the coasts of France and the British Isles thousands of tons of 

seaweeds are collected annually for fertilizing the crops. In China 

and Japan they have been used as fertilizer for many centuries, but 

in recent years the employment of seaweeds for this purpose has been 

much reduced, owing to their more extended use as food and in the 

chemical and manufacturing industries. In the New England States 

they are probably the most important fertilizing material used on 

those farms immediately adjoining the sea. According to Storer, 

with the exception of the farms of the Connecticut Valley and those 

enriched by fish scrap or by manures received from the cities, ‘‘the 

only really fertile tracts in New England are to be found back of 

those sea beaches upon which an abundant supply of seaweeds is 

thrown up by storms.” In the Middle Atlantic States the use of sea- 

weeds as fertilizer is not so extensive, but in the aggregate very large 

quantities are employed. Elsewhere in the United States their use is 

of less importance. 

There are three principal groups of aquatic plants used in this 

country for fertilizer, viz, rockweeds, kelp, and eelgrass or grass rack. 

Rockweeds are the large dark-colored plants furnished with small 

bladders or snappers, which constitute at least 75 per cent of the 
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covering of rocks and stones between high and low water marks on 

the coast from Nova Scotia to New York. There are two prominent 

species of these, the round-stalked and the flat-stalked. The principal 

species of kelp, viz, the ribbon-weed and the broad ribbon-weed or 

devil’s apron, are common on the rocks at and below the low-water 

mark from Newfoundland to the New Jersey coast. In the north of 

Europe both of these species are used for food to a considerable 

extent. Dulse, Irish moss, and other species may also be used for 

fertilizer, but the quantity obtained is so small that they are of little 

importance in this connection. 

The principal fertilizing agencies in aquatic plants are nitrogen and 

potash; the quantity of phosphorie acid is very small, amounting to 

only about 10 per cent as much as the above two combined. Seaweeds 

also contain considerable quantities of lime and magnesia. By the 

addition of some material containing a large percentage of phosphoric 

acid, as bone meal, for instance, a ‘‘complete fertilizer” is formed. 

This is frequently very important in order to secure the full value 

of the nitrogen and potash contained in the seaweeds. 

According to analyses made by the Rhode Island Agricultural 

Experiment Station,“ the average percentage of fertilizing constit- 

uents and of water contained in various aquatic plants in the fresh 

state collected at different seasons on the coast of Rhode Island is as 

follows. For convenience of comparison, analysis of average barnyard 

manure is appended. 

Materials. Nitrogen. | P Hospice Potash. | Water: 

Per cent. | Per cent. | Per cent.| Per cent. 
Rockweedstat-stal kedtese- sto eae eee pees eee we 12 .65 76.55 
Rockweed: ‘round-stalked! = 2-22-75. es te eee . 24 08 . 64 77. 26 
Broad ribbon-weed, or devil’s apron_--...-.---------- A ee | 06 31 | 87.50 
Ribbon-weed, kelp, or tangle --...-----.-------------- Be 05 16 | 87.99 
TD) eee MAAR aD eR aA 5 et ig Se) ae “Bit 2 09 100 Sheen 
Teint moss so. 2 6 a ee a ae PCE Bea ee ae pane 13 1.02 | 76.038 
WOLSTAGR IS cee ta Seen eee coe ee eae oem Ab) 07 32 | §81.19 
Barnyard nanure) 25. e eos ee nee epee er eee | 49 . 32 .43 b, eRe: 

The total quantity of the fertilizing ingredients in plants is very 

small in proportion to the weight of the material, this being due prin- 

cipally to the large content of water. Usually at least 75 per cent of 

the weight of aquatic plants consists of water, and about 80 per cent 

of the remainder is a soft, easily decomposable form of organic matter. 

The plants decompose rapidly, and the water separates from them 

quickly, the weeds left in heaps on the beach being reduced to one- 

half or one-third of their original bulk in a few weeks. Since much 

of the fertilizing constituents, especially the nitrogen, wastes away in 

this process, it is important that the plants be used within as short a 

time as practicable after they have been collected. For the same 

reason if is much better to collect weeds directly from the rocks, or 

aBulletin No, 21 of Rhode Island Agricultural Experiment Station, January, 1893. 
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those just thrown up by a storm, rather than those which have lain 

on the beach for a considerable time. 

The large content of potash makes sea plants, particularly rock- 

weeds, especially favorable to the growth of clover. Storer refers to 

the abundant natural growth of red clover upon the tract of country 

back of Rye Beach, Maine, which has been manured with these plants 

since the settlement of the country. Seaweeds are also excellent for 

wheat, and are used for parsnips, turnips, and to some extent for 

potatoes, although it is claimed that they impart a somewhat unpleas- 

ant flavor to the last-named. The general opinion in this country is 

that potatoes grown with seaweeds are much less liable to be affected 

by scab than those grown with barnyard manure, but they are less 

mealy and of inferior flavor. Seaweeds have been strongly recom- 

mended for tobacco-culture, but owing to their effect on the quality 

of the leaf, they are not much used for this purpose. They are also 

highly recommended for cauliflower and cabbages. They act very 

quickly, and the effect of their application is confined largely to the 

season in which they are used, having little action upon the second 

and succeeding crops. 

Owing to their small content of fertilizing materials and the large 

amount of moisture, aquatic plants are usually rather expensive for 

fertilizer if long cartage is required, at least 4 tons of water being 

transported for every ton of dry material. This limits their value to 

the immediate vicinity of the beaches, and they are rarely used on 

land more than 10 or 12 miles from the coast. 

However, the manurial value of seaweeds must not be regarded 

merely from the point of view of the fertilizing agencies which they 

contain. They have a mechanical action on the soil, tending to make 

it friable and binding its constituents together; but the manufacture 

of soil is rather expensive where there is so much good land avail- 

able as in this country. They have an advantage over barnyard 

manure in the freedom from seeds of land weeds. Formerly it was 

considered desirable to apply the material in the form of a compost 

with lime or gypsum, but experience of recent years indicates that it 

does not pay as a rule to compost them, except possibly in case of 

eelgrass and also rockweeds, to be applied as a summer or autumn 

top-dressing for grass land.? The usual practice in applying them is 

to plow the seaweeds into the soil or to spread them upon the land as 

a top-dressing, the plants being in either case in as fresh a state as 

practicable. They also tend to prevent the crops from suffering from 

Summer droughts, grass fields dressed with seaweeds frequently 

remaining green when adjacent fields are suffering. 

So important is the crop of seaweeds in the Channel Islands that 
special laws are enforced to govern their collection and distribution. 

The cutting of weeds from the rocks is restricted to certain seasons 

comprising about four or five weeks each year. Those cast up on the 

aSee Bulletin No. 21 of Rhode Island Agricultural Experiment Station, p. 20. b Ibid p. 8. 



278 REPORT OF COMMISSIONER OF FISH AND FISHERIES. 

shores by the action of the waves are collected throughout the year and 

especially during stormy weather, furnishing employment to a large 

proportion of the inhabitants of Guernsey and Jersey. They are 

applied to the land not only in a green state, as in this country, but 

are also burned on the beach and on the cottage hearths and the ashes 

used as fertilizer. 

Large quantities of seaweeds are also burned on the coast of France, 

especially in Brittany and Normandy, and on the coasts of Ireland 

and Seotland. In this process the plants are usually treated for the 

obtainment of iodine and salts of potassium and sodium, leaving the 

potash salts as the principal fertilizing agent. Although greatly 

reduced, owing to the production of iodine from South American 

caliche, the quantity of iodine made from the ashes of seaweeds is 

yet very large. The ashes of seaweeds are not used as fertilizer to 

any great extent, if at all, in this country, owing to the fact that, in 

burning, the valuable nitrogen is driven off and lost. However, for 

use at a greater distance than 12 or 15 miles from the coast it might 

be found practicable to burn them if this can be done with a small 

expenditure. 

Several unsuccessful attempts have been made in this country to 

establish a profitable business in preparing commercial fertilizer from 

seaweeds. About thirty years ago a factory was built for this purpose 

at Boothbay, Me. Dried seaweeds were ground in a mill formed of 40 

circular saws, 20 having teeth and 20 without. These were placed 

alternately on an iron shaft and so adjusted as to revolve in a coneave 

trough fitted with 40 steel plates. The shaft weighed 1,000 pounds 

and made upward of 2,000 revolutions per minute. With this appa- 

ratus 3 tons per hour of the thoroughly dried seaweeds could be 

reduced to about the fineness of oats. There proved to be an insuffi- 

cient market for the fertilizer, and its manufacture was discontinued 

in a few years.“ Most of it was sold in Connecticut for the use of 

tobacco-growers. The average price at the factory for the prepared 

material was about $8 per ton. 

Notwithstanding its relatively large content of nitrogen, phosphorie 

acid, and potash, as revealed by chemical analysis, eelgrass is of very 

little value as a fertilizer, owing to the difficulty in making those 

constituents available. According to Storer’s well-known work on 

fertilizers (pp. 167-168, vol. 2): 

Eelgrass taken by itself has little or no fertilizing power. It will hardly rot 

anywhere, either in the ground, in the hogsty, or in the manure or compost heap. 

It isa distinctly inconvenient thing, moreover, to have in the way of the plow- 

share or the dungfork. It has long stood as a kind of reproach among the vege- 

table manures, much as leather scraps stand in the list of animal products. For 

mulching for covering bins or piles of roots as protection against frost, moldi- 

ness, and decay, and for banking up in autumn around stables, greenhouses, 

cisterns, cellars, and pumps, eelgrass has been found useful, and this is about all 

a See The Fishery Industries of the United States, Sec. I, p. 69. 
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that could have been said inits favor until very recently. Considered as amanure, 

it was rejected by the farmers long ago. It has been tried and found wanting by 

numerous generations of men. Still, on analysis it appears that eelgrass con- 

tains a considerable proportion of fertilizing matters, and there can be no doubt 

that it will be found amenable to proper treatment and will eventually be prized 

asa manure. Besides 14 per cent of nitrogen, air-dried eelgrass contains 1 per 

cent of potash and 0.25 per cent of phosphoric acid. The ashes of eelgrass con- 

tain 7 per cent of potash and 14 per cent of phosphoric acid, which is about as 

much as is contained in ordinary house ashes from wood fires. The trouble with 

eelgrass is, as was said before, that it will not rotin the soil. It must be coerced 

in some way in order to make its fertilizing constituents available for crops. It 

might be burned, for example, to ashes in order to get the potash and phosphoric 

acid; or, much better, the organic matter may be disorganized by composting the 

grass with lime or with rockweed. That is to say, the eelgrass may either be 

thrown into heaps, with layers of lime interpolated, in order to reduce the resisting 

tissue to a manageable form, or it may be built into a heap, layer by layer, with 

fresh rockweed or sea manure, and so subjected to destructive fermentation. 

It is quite impracticable to form a close estimate of the total quan- 

tity of aquatic plants used for fertilizer in this country. The latest 

returns of the United States Fish Commission show an output on the 

New England coast of 75,000 tons, worth about $1 per ton, but these 

figures probably do not show the total production. According to the 

Rhode Island census of 1885, $65,044 worth of seaweeds were used in 

that State alone during the census year, compared with a total of ™ 

$164,133 worth of ‘‘commercial” fertilizers. This represents only a 

small percentage of the total quantity obtainable, it being possible to 

collect a thousand or more tons to the mile of that coast. The growth 

of the plants is rapid, and rocks scraped bare may be covered with 

kelp d or 6 feet long the following year. 
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UTILIZATION OF THE SKINS OF AQUATIC ANIMALS, 

By Cuarues H. STEVENSON. 

PREFATORY NOTE. 

The utilization of the skins of animals is coexistent with the devel- 
opment of human activities. To the primeval man they were invalu- 
able. They clothed and protected his body from the weather; they 
supplied him with tents, with boats, with thongs for the chase, and 
with innumerable articles requiring the use of firm membranous struc- 
ture. The development of the textile industries, however, greatly 
reduced their relative importance, and spinning and weaving now to 
a very large extent supply the articles formerly made from the skins 
of animals. While by no means so important to man as formerly, 
numerous uses yet exist for these products and create a demand for 
them approximately equal to the present resources. 

The skins of most mammals are covered to a greater or less extent 
with hair, which serves to protect the body against external influences, 
especially that of low temperature. In addition to the hair, and coex- 
istent with it, many animals, particularly those of cold latitudes, have 
fine, soft underhair, termed fur. When the fur is sufficiently thick and 
soft, its value, left on the skin, exceeds that of any leather which can be 
made from the membranous tissue alone. This gives two classes of 
skins, (1) those deriving their value from the covering of fine under- 
hair, which are used as furs, and (2) those dressed as leather without the 
hair. The present paper is, therefore, naturally divisible into two parts, 
the first relating to aquatic furs and the second to aquatic leathers. 

While the writer desires to acknowledge his indebtedness to all per- 
sons who have rendered assistance in the collection of material for this 
paper, yet the number is so large that to cite each one individually 
would be to list the principal manufacturers and merchants handling 
furs and fancy leathers in America and many in Great Britain, each 
of whom has been uniformly obliging in furnishing all information 
asked for. However, it is desired especially to refer to the courtesy 
of Mr. Alfred Frazer, Mr. Max Bowsky, Mr. Adolph Bowsky, Mr. 
Samuel Williams, Mr. Joseph Ullman, Mr. Belden, and Mr. Robert 
Badcock, of New York City. To Messrs. John Russitz & Co. and to 
Messrs. Revillon Fréres, of New York City, we are indebted for the 
loan of furs for photographing purposes, and to Messrs. Tiffany & Co., 
of New York, for photographs of several aquatic skins. 

283 



984 REPORT OF COMMISSIONER OF FISH AND FISHERIES. 

AQUATIC FURS. 

GENERAL REVIEW. 

Exclusive of the great variety of rabbit, squirrel, and opossum 
skins produced in all parts of the globe, a large portion of the world’s 
product of furs is obtained from aquatic animals. Indeed, the trade 
in fancy furs is made up very largely of the skins“ of those animals. 
An examination of the sales made in 1901 by the largest fur- 

brokerage house in the world shows that the aquatic furs constituted 

49 per cent in number and 54 per cent in value of all peltries handled. 

Of the furs produced in the United States, fully 75 per cent in value 

are yielded by aquatic animals. Formerly the proportion was much 

greater, but is reduced by a decrease in product of beaver, fur-seal, otter, 

and sea-otter, and the large increase in quantity of rabbit, opossum, 

‘accoon, etc., which have multiplied with the settlement of the country. 

The principal fur-producers among the aquatic animals are the fur- 

seal, mink, muskrat, beaver, otter, sea-otter, and nutria. The greatest 

value is placed on the sea-otter, the choicest skins selling for upward 

of $1,200; the number of sea-otters obtained annually, however, has 

been reduced to about 600. This fur has never been fashionable in 

western Europe or the United States; the market for it exists in China 

and Russia, those countries using probably 85 per cent of all the skins 

secured since its introduction into commerce in the seventeenth century. 

For two hundred years previous to 1800, beaver was by far the most 

important item in the fur trade as regards the total value of the product. 

The increasing scarcity of that animal, however, and the adoption of 

substitutes have greatly depreciated its prominence. 

During the last thirty years, fur-seal skins have outranked all others 

in commercial importance, being the fashionable material in Europe 

and America for ladies’ garments for use in the cold weather. Since 

1890, the product of fur-seal has greatly decreased, especially in the 

territory of the United States, and at the present time the yield of 

mink in this country is more valuable. The latter is probably the 

most durable of all furs, but the demand for it is very irregular, the 

market sales not exceeding 200,000 or 300,000 skins in one year and 

in a short while increasing to a million or more. Next to these in 

a Among the furriers the term ‘‘skin’’ is used to designate the fur and the membranous tissue com- 

bined, while ‘pelt’ is restricted to the membranous or coriaceous portion of the animal’s coat, 

which is contrary to the general usage. The term ‘‘fur” ina general sense refers to the soft underhair 

of the fur-bearing animals. The skins of these animals, when removed from the body and cured, 

are called peltry. When the membrane is converted into a form of leather by a process called 

“dressing,” the skin obtains the name of fur ina restricted sense. The term fur is also applied ina 

still more restricted sense to the underhair cut from the skin and presented in the form of delicate 

filaments for felting purposes, but this is more commonly known as hatters’ fur, 
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aggregate value, but of far less value individually, is the muskrat, of 
which about 5,000,000 are slaughtered annually. The nutria or coypu 
-isasmall, beaver-like animal found in large numbers in South America, 
and about 2,000,000 are taken annually. Many thousands of beaver 
and otter skins are obtained each season, and each of these forms an 

important item in the fur trade. 
The following summary, condensed from the table appearing on 

page 287, shows approximately the total quantity of aquatic furs pro- 
duced throughout the world in 1900: 

Classified statement of the world’s product of aquatic furs in 1900. 

Designation. See of | ‘Total area. 

Square feet. 
Beaver 5 264, 000 
Fur-seal.. 3 535, 700 
Mink 400, 000 
Muskrat 8 3, 488, 100 
Nutria . E 1, 891, 500 
Otter 33, 6 93, 183 
Sea-otter .. 4,595 

6, 677, 078 

The foregoing table shows the great importance of the muskrat in 
the trade, the aggregate area of the skins yielded annually by that 
animal being as great as that of all other aquatic furs combined, and 
more than six times as great as that of the fur-seal. Indeed, the agere- 
gate area of the muskrat skins secured annually in the United States is 
approximately twenty times as large as that of the fur-seal product. 
The nutria ranks second in total area, but about 30 per cent of those 
skins are used by manufacturers of hats. Far below these two comes 
the fur-seal with 535,700 square feet, or scarcely 8 per cent of the 
total area of aquatic furs produced. Lower yet, in this particular, 
rank the mink, beaver, and otter; while of sea-otter fur only 4,595 

square feet were produced in 1900, or less than one-fifteenth of 1 per 
cent of the total area of aquatic furs yielded during that year. 

There are many industries more or less directly associated with the 
fur trade. Omitting the manufacturers of traps, guns, boats, vessels, 
and other apparatus and equipment, the men principally interested 
are the many hunters, trappers, and the like engaged in securing the 
pelts. Then come large numbers of men who collect the furs, trans- 
port them to the trade centers, effect their sale, and distribute them 
to the places of consumption. Next are the fur-dressers, who prepare 
the raw, greasy pelts and make them suitable for manufacture. The 
fur-manufacturers employ a very large number of skilled workmen, 
including assorters, cutters, nailers, sewers, etc. In addition to these 
are the wholesale fur-dealers and the numerous retail merchants. It 
is estimated that the number of persons employed in the United States 
in the various branches of the fur trade approximates 15,000. 
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THE FUR SUPPLIES AND MARKETS. 

From the Middle Ages to 1600, Russia was the great source of furs 
for the world. Many skins were obtained in other parts of Europe 
and Asia, but even in the aggregate the quantity was relatively small. 
The discovery of the resources of North America changed the current 
of the trade, this continent soon becoming the great fur territory; and 
during the last three hundred years the United States and Canada 
have been the principal fur-producing countries. 

The prominence of the United States in the product of aquatic furs 
is especially notable, the value of the raw skins produced in 1900 being 
52,302,100, whereas the total for all other countries was $2,960,610. 

This country yielded 80 per cent of the muskrat, 70 per cent of the 
mink, 56 per cent of the sea-otter, 35 per cent of the otter, 30 per cent of 
fur-seal, and 12 per cent of the beaver produced throughout the world. 

The importance of the Dominion of Canada as a producer of aquatic 
furs is very much less than that of the United States. Indeed, exclud- 
ing the take of the fur-seal in the pelagic fishery, the total value of 
aquatic furs secured in that country in 1900 amounted to less than 
$1,000,000, only 40 per cent as much as in the United States. The 
aquatic furs obtained in the limits of Canada are beaver, mink, otter, 
and muskrat. The fur-seal fishery as a Canadian enterprise is of com- 
paratively recent origin, dating from about 1880, and the animals are 
aught in the Pacific Ocean and Bering Sea at a great distance from 
Canadian territory. 

Russia, especially that portion bordering the Pacific Ocean, at one 
time yielded the great bulk of aquatic as well as of other furs on the 
market, the product of sea-otter and fur-seal being particularly large. 
Owing to the cession of Alaska to the United States and the increasing 
scarcity of furs on the Siberian coasts, the importance of Russia in 
this particular is now greatly reduced. South America yields only 
two aquatic furs of consequence, viz, nutria and fur-seal. Several 
species of otter occur there, but they are of little value and few are 
taken. Japan yields some fur-seal and sea-otter skins. From Europe, 
Africa, Australia, and the southern coast of Asia the product of 
aquatic furs is of very little importance. 

The annual yield of aquatic furs fluctuates greatly, and an estimate 
of the collection is far from reliable, except for the particular year to 

which it relates. When furs of a special variety are fashionable, 
hunting becomes active; as a result the quantity placed on the market 
lowers the price and the hunt declines, giving the animals another 
opportunity to increase in numbers. While there are no means of 
learning the exact quantity collected during any one year, in view of 
the fact that the great bulk are handled at the London auction sales 
it is possible to form a very close estimate of the total product. 

With the assistance of several of the principal fur-houses of the 
world, including the Hudson’s Bay Company, Mr. Alexander Fraser, 
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and Mr. Joseph Ullman, the following estimate is made of the number 
of aquatic skins produced in the United States and in all other countries 
combined during the year 1900, and their value in the wholesale trade: 

Classified statement of the product of aquatic furs in 1900. 

United States. | All other countries. Total. 

Designation. innmaee of y | Number of & r at Number of r : Sine. Value. nae, Value. icine! Value. 

———— = e ee eS (eee 

BEAVERS sosceoest-ccssessss el 8, 000 $39, 860 58, 000 $301, 200 66, 000 $341, 060 
Miu Reaa soe eee ee enn ceno sis 24, 000 660, 000 71,485 | 1,471, 000 95, 485 2, 131, 000 
Mane aoe eck eases esas 578, 000 810, 000 150, 000 330, 000 728, 000 1, 140, 000 
IMIS Abie See te al tai sla wens 4, 035, 000 565,000 | 1, 250, 000 138,000 | 5, 285, 000 703, 000 
INNER Serene ee cee c cscs seals ce ccne see ce wece suse teeel 1, 950, 000 444,000 | 1,950,000 444, 000 
Often se ce setee sce tees 14, 660 93, 260 19, 040 170, 850 33, 640 264, 110 
SEV ROIS S aaganes aBbeiaanapece 330 133, 980 260 105, 560 590 | 239, 540 

Motaillvaluevse. eats e ee jie aoe nae OLY) Te Baan ieee DFOCOHOLON Seems se ee 5, 262, 710 

During the summer months the skins of most of the fur-bearing 
animals are practically worthless, the thickest and finest part of the 
fur being shed as warm weather approaches, growing again in the fall 
to protect the animal in winter. This deterioration furnishes great 
protection to the animals, their value in the summer pelage being so 
small as to not warrant their capture. Furs in best condition are 
designated ‘‘prime,” and this state is indicated by the color of the 
pelt. That of a prime skin is generally very light and clear, but as 
warm weather approaches it becomes bluish and dark. Most aquatic 
furs in the United States become prime about the middle of November 
and remain so until March, but beaver and muskrat are not thoroughly 
prime until late in December and are good until the last of April, while 
the fur of the otter may be prime as late as the end of May. There 

are two prominent exceptions to the general rule of taking fur-bearers 
during cold weather only, viz, the sea-otter and the fur-seal. The fur 
of the former is prime throughout the year, and the latter is taken 
principally during the summer for convenience of capture. 

In addition to the protection afforded by the poor condition of the 
pelage, many governments have interdicted the capture of certain fur- 
bearing animals froma definite date in the spring to a fixed date in 
the autumn. ‘There is no uniformity in these regulations in the dif- 
ferent States and frequently in different counties in the same State. 

None of the aquatic fur-bearers is utilized to any extent for food, 
though the meat of the muskrat is used by some persons; nor are 
these animals valuable except for the furs, which constitute the prin- 
cipal, and in most instances the sole, object of their capture. 

With the exception of the taking of the fur-seals on the rookeries, 
practically all the aquatic furs are obtained by a resort to skill and 
stratagem. Many muskrat, mink, and otter are obtained by farmers 
and villagers. During cold weather, when furs are prime, compara- 

tively little work is done in rural sections, and thousands of men and 
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boys find profit and sport in matching their skill and cunning against 
those of the wary animals. The greater portion of the peltries, how- 
ever, are secured by professional trappers and hunters, who devote 
themselves entirely to that work during the season. 

In taking or killing fur-bearing animals the use of guns or spears is 
avoided whenever possible, as they injure the skin by making holes in 
the pelt. Shooting is especially wasteful in taking aquatic animals, 
since a large percentage of these sink when shot, and are thus lost; 

furthermore, the shot cut paths in the fur, sometimes several inches in 

length. Neither should they be taken by poisoning, as this spoils the 
skin, the poison spreading through the body of the animal and injuring 
the texture and gloss of the fur, greatly depreciating its value. 

The best method of taking these animals is by clubbing them on the 
head whenever that is practicable, as in the case of fur-seals, or by 
means of steel traps in case of the smaller and wilder animals. 

Previous to 1670 the fur trade was centered in Leipsic, Amsterdam, 
Paris, and Vienna, the markets of Leipsic being the most important. 
Comparatively few choice furs were handled in London or in any mar- 
ket center other than those named. But shortly after the inaugu- 
ration of its business in 1670, the Hudson’s Bay Company began dis- 
posing of its receipts of peltries at public auction in London. Within 
a few years the continental markets relinquished the bulk of their 
trade to the new insular rival, and from that time to the present 
London has been preeminent as the greatest fur center of the world. 
The series of sales occurring at stated intervals at the various ware- 
houses in that city dispose of the great bulk of the world’s product of 
fancy furs. The American merchant, for instance, goes to London to 
buy the pelts that were obtained and shipped even from the vicinity 
of his own home. The reason for this is not difficult to discover. The 
principal fur company of the world has its headquarters in that city; 
the fur trade is better understood there at present than in any other 
large commercial center, and the importance of its being centralized 

makes it comparatively easy to hold when once secured; also the busi- 
ness ranks well among the London bankers, and they advance money 

on consignments of furs, and the consignor can negotiate his bill of 
lading on the receipt of his bales of peltries. 

Although none compares in extent with that of London, there are 
several other markets which assist in the general work of distribution. 
Most celebrated among these are the fairs at Leipsic, which have 
existed over five hundred years. The Easter fair is the most important. 
This commences a week after Easter and lasts about two or three 
weeks. Large quantities of American peltries, especially muskrat 
and mink, are disposed of there. Furs are marketed in much smaller 
quantities at two other fairs held in Leipsic, one at Michaelmas and 

the other at New Year. 
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New York City is the great fur center in this country, not only for 
accumulating the raw goods but for dressing, dyeing, and manufac- 
turing as well. Indeed, New York leads the world as a consumer of 

furs, the sales to individuals there exceeding that of any other city in 

the world. Many firms long established, with large capital and of 
international reputation, carry on the business. At present there are 
93 fur houses in New York, many of which have branch establish- 

ments and resident partners in London, Paris, Leipsic, Shanghai, ete. 
In view of the fact that a very large percentage of the furs of the 
world originate on the North American continent, and that the rank 
of the United States as a fur-consuming country is constantly increas- 
ing, it seems not improbable that the enterprise of New York may 
result in that city securing a large portion of the wholesale trade 
which now centers in London. 

In addition to these large centers, the work of fur distribution is 
carried on by traders and merchants in almost every section of the 
world, scarcely any large town being without its quota of fur stores 
of greater or less importance, according to the climate and the wealth 
of the inhabitants. 

In the markets, the skins of each variety are graded according to 
their size and the condition of the fur, the number of grades or classes 
depending on the importance of the particular variety, the cheaper 
peltries requiring fewer grades than those of greater value. For the 
purpose of showing the comparative value of the different aquatic 
furs, the following summary is presented, indicating for dressed prime 
skins of each variety the average area in square inches, the average 
value in the wholesale markets of the United States in 1901, and the 

resulting value per square foot of area.“ 

Comparative statement of the average area, value, and value per square foot of the different 
aquatic furs in the United States markets in 1901. 

Designation. Area. Value per | Value per | skin. square foot. 

! 

Sq. inches. | 
Sea-OGtemnGamkatect. 2/2 = ce Seiten ose ere ote eie neste eine Se wie wieicio Seu e'a eae 1, 285 $600. 00 | $67. 24 

DROW AI WEPee as me arc ele aa ales Sane ee ome een ace aera 1, 285 200. 00 22.41 
TDW OSERETT NETS ED Poel ee RR ACIS a hee eS ere 940 45. 00 6.89 

(COMER oo hee ae booneacasaspoceen setES uno scouacesanocs 890 | 34. 00 5.58 
Aviat cote (ery COVENT soe RAS Soe fe SU Se Ore Bae NU Ronee elas cla 73 | 2.60 | 5. 12 

Whitin CNOA Hee ese ot oN abasic ae sown cee aes pene re ssses 90 | Deere 4.38 
Reet eee a ce eee e eae ee Se eiios ee cise ei Sn taaiaes 83 | 1.80 3.12 

Qiiet, CENTENG NENA. BE ote Boe pice oes pea sep ae esas HEB anpaeen see 460 | 10.33 | 3.23 
IBACITIC RR Ie ee ek bch SA pe ye ae Pare e ake. chee 448 7.90 | 2.54 
SVOMb UV ey ity BS EE ta ce ts gee Re et Aa ea eS 400 | 6. 80 2.08 

TE a anvibye, CANS FIO a ne ee ie I Sot Oma eR ee Reese eae 635 | 75D, | stall 
IRACHIG, o 08 355 ee SRE oe oes See Sa oe eee ee 650 7.05 1.56 
SMUT ATE Pea eee tree Ae ois cristo aes Peis See Mia wineee eis esiSe 560 | 5.80 1.49 

ISTO! ope ood ee SR AGO OH SAAS RA Estee eee | 214 | .78 any 
IMS leita te has eee eee ot oo.< Ue SEAN oi 28 soe css sa nidinasiese | 100 | . 34 | .49 

aS Nit eee eene Sem hoe OS Me eI As de ce dole ue seecese 100 | -23 | Sao: 

average areas and yalues used here are in excess of those in the tables. The explanation of this 

seeming discrepancy 1s that the figures in those tables refer to all classes of skins in a raw state, 

including the smallest and cheapest, whereas the present figures are for dressed skins and only those 

of prime grade. 
F. C. 1902——19 
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FUR DRESSING AND DYEING. 

The appearance of aquatic furs as they come from the hunters and 
trappers is quite different from that which they present when ready 
to be cut into garments. They are more or less greasy and dirty and 

require thorough cleansing. .The pelt or membrane must be converted 
into a form of leather and made soft and pliable, and in some varieties 
it must be reduced in thickness. The overhair of many skins is quite 
undesirable and must be removed, this being the case with the fur- 

seal, beaver, nutria, and cheap grades of otter. The overhair is not 
removed from all varieties, however; for in some it constitutes the 
principal attraction, as in the sea-otter, mink, muskrat, and choice 

grades of otter. The fur-seal alone among the aquatics is usually 
dyed, but many cheap grades of other varieties are also dyed for the 
purpose of imitating more valuable ones. 

In the dressing of aquatic furs thereare no especially valuable trade 
secrets; but, as in nearly every other industry, some establishments 
have methods of treatment which they consider superior to those used 
by others and which they desire to keep from general use. As a rule, 
however, these secret processes are for the purpose of substitution or 
imitation, and have little standing among the most successful fur- 
dressers. In the best establishments the excellent results are due to 
conscientious application of well-known methods, without stint either 
in amount of labor or quality of material. 

The fur-dressers of the United States are preeminent in the prep- 
aration of otter, mink, and beaver, while those of Germany rank well 

in dressing beaver and muskrat furs. The English have excelied for 
forty years in the dressing and dyeing of fur-seal skins and have pre- 
pared the great bulk of those on the market, but the Americans and 
French now prepare them equally well. The Chinese fur-dressers are 
the most ancient and among the best in the world. They dress sea- 
otter skins remarkably well and secure wonderful effects in matching 
furs of all kinds. 

The principal fur-dressing establishments in this country are located 
in New York City, where the great bulk of the skins are prepared. 

Smaller establishments exist in Chicago, St. Paul, Newark, and Phil 

adelphia. In Europe the fur-dressing is centered at Leipsic, Weis- 
senfels, and Lindenau, Germany; London, England; Paris and Lyons, 
France; and Moscow and St. Petersburg, Russia. 

When received at the fur-dressers, peltries are usually hard, greasy, 

and dirty. If very greasy, as in the case of mink skins, the surplus 
grease is scraped or beamed off. The skins are soaked in water over 
night for softening and opening the texture preparatory to the 

unhairing and leathering processes. Salt water is generally used for 
soaking, especially during warm weather, as its tendency to loosen 
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the hair is less than that of fresh water. Heavy pelts, as of beaver, 
otter, etc., are beamed the following day for the purpose of bre: seine 
up the texture of the membrane and softening it. The beam on 

which the skins are successively placed for this purpose is made of 

some hard wood, as locust, boxwood, ete. ; it is about 40 inches long and 

8 or 10 inches wide, and is placed at an incline of about 45 degrees. 
The breaker is a dull scraping knife, with a handle at each end like a 
carpenter’s draw knife, and is always operated in a downward direc- 
tion. After beaming, the pelts are washed in warm soap water until 

perfectly clean and then they are freed of moisture. 
If the overhairs are to be removed, that process is next in order, 

except in the dressing of muskrat skins, when it is usually postponed 
until after the dressing. In preparing for plucking, the hair side is 
dried and warmed by artificial heat, the membrane being kept moist 
in the meantime. Each skin is placed flesh side down on a flat, hard- 
wood beam, similar to that used in breaking except that it is covered 
with thick, elastic leather. Chalk is first sprinkled over the hair, and 
then, using a knife similar to that employed in breaking, a workman 

rubs or works most of the overhairs out of the membrane. Those 
not removed in this manner are subsequently plucked out with a dull 
knife of soft metal. With this knife in his right hand and his thumb 
protected with a rubber cot about 4 inches in length, the picker grasps 
the hairs between the edge of the knife and his protected thumb, and 
with a quick, jerking motion pulls them out, going over the entire pelt 
in thismanner. The fur-seal is quite difficult to unhair, and the process 
is more complicated, as may be seen from the description on page 305. 

After plucking, the heavy pelted sk as beaver and otter—are 
placed successively on a beam and shaved to a thin, even surface with 
a skiving knife. The blade of this knife is a straight piece of steel 
sharpened to a keen edge, which is then turned at right angles to the 
plane of the knife by means of a peculiar flat steel. This blade is 
fastened in a tool having two wooden handles differently attached, one 
running parallel to or in direct continuation of the blade, and the 
other placed at right angles thereto. Each skin is placed, fur down, on 
the beam, and by pushing the skiving knife downward and forward 
from his body, the workman scrapes the pelt perfectly clean and shaves 
off some of the membrane for the purpose of rendering it less bulky 
and more pliable. 

The skins are now ready for leathering. The pelt side is dampened 
over night with cold salt water, and the following day butter or other 
animal fat is rubbed on the membrane. In dressing very fat or oily 
pelts, as those of mink, the greasing is omitted. 

The pelts are then tubbed. This is probably the most noticeable 
operation in the fur-dressing establishment. Tubs or half hogsheads, 
slightly inclined backward from the floor, are located in a row along 
one side of the room. A number of skins are placed in each one, 
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usually with a small quantity of sawdust. A workman with bared feet 
enters the tub, with a heavy cloth or piece of bagging tied about his 
waist and to the chimb of the tub to prevent the sawdust from flying 
out and to retain the heat. By treading and twisting movements he 

works the skin over and over for two or three hours or more until the 
pelt is thoroughly softened or leathered. It is a strange and interest- 
ing sight to see 10 cr 12 men working in an equal number of tubs 
placed in a row, each person monotonously treading and swaying from 
side to side in solemn manner. 

Tubbing is gradually giving way in a greater or less extent to the 
‘*tramping machine,” whenever anything less than the very best work 
will suffice. This machine is adapted from the French apparatus for 
fulling wool stock. It consists of two wooden hammers, which are 
moved alternately back and forth or up and down in a suitable recep- 
tacle, agitating the skins slowly and constantly, turning them over and 
over each other, and developing by friction the necessary heat, thus 

rendering the pelts soft and phable. This process is far more eco- 
nomical than tubbing, costing only 10 or 20 per cent as much. The 

result, however, is not always so satisfactory, and for the choicest 
skins tubbing is yet generally used. 

At this stage of the dressing process comes the fleshing or skiving, 
the former being applied to small skins and the latter to large ones. 
Fleshing consists in removing all particles of flesh and fat by means of 
a fleshing knife, formed with a broad blade having a sharp edge, fas- 
tened in an upright position on a bench. The workman sits astraddle 
the bench immediately behind the knife, with the edge turned from 
him, and proceeds to flesh each pelt by grasping it with both hands and 
drawing it repeatedly across the sharp edge of the knife, cutting off 
the superfluous flesh. Only small skins, such as mink and muskrat, 
are fleshed in this manner. Large skins, as those of beaver, otter, 

etc., are shaved on a beam with a skiving knife, in much the same 
manner as before the leathering process, except that the operation is 
performed much more carefully. 

After fleshing or skiving, the skins are usually put through the tubs 
or tramping machines a second time, and on removal therefrom are 

cleaned of grease. In this operation two forms of revolving drums 
are used, one known as the cleaning drum and the other as the beating 
drum. The purpose of the former is to extract the grease by means 
of dry sawdust, and of the latter to remove the sawdust. The drums 
are usually about 4 feet wide and 6 or 8 feet in diameter, but the size 
is entirely a matter of convenience and desired capacity. 

The cleaning drum is made of wood, and upon its interior circumfer- 
ence are four or five wooden shelves about 6 inches wide and at suitable 
distances apart. Instead of these shelves some drums are provided 
with rows of wooden pins or pegs 6 or 8 inches in length and similarly 
situated. Sometimes each cleaning drum is inclosed in a wooden 
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closet, which is heated by steam pipes or a charcoal fire. A number 
of skins, with a quantity of fine, dry, hard-wood sawdust, are placed in 
each drum. The latter is revolved steadily, making about 20 revolu- 
tions per minute, and within three or four hours the dry sawdust 
absorbs the grease, leaving the fur clean and soft but filled with saw- 
dust. 

The beating drum, also sometimes inclosed in a closet, has wooden 
ends, and the side or circumference of wire gauze, with meshes about 
one-fourth inch square. Along the interior circumference are wire- 
gauze shelves about 10 inches wide, which catch the pelts at the bottom 
of the revolving drum and carry them nearly to the top, when they 
slide off and fall against the wire gauze covering the circumference of 
the drum. In this manner the pelts are cleaned of every particle of 
sawdust. Many of the larger pelts are beaten with rattans for the 
same purpose. 

After removing the sawdust and straightening the fur with a steel 

comb, the dressing process is at an end. ‘This general process would 
suffice fairly well for all varieties of aquatic furs, but it is modified to 
suit the characteristics of the different sorts. The special, methods 
applicable to each variety are described at length in appropriate 
chapters. 
Except in case of very cheap skins, the expense of dressing furs rep- 

resents only a small percentage of their value. The following tabular 
statement shows the average charges that prevail in New York City for 
dressing skins in quantities for the trade: 

Statement of average charges prevailing in New York City for dressing aquatic furs. 

| Dressing 
Species. | Dressing. and plucking. 

} 

PES EHINV.C Bee tater yon h oa sate otal areata sia oie o's atarateitretcleree eae ener emisie aie eaicin a kleie este $0. 50 $0. 69 
RIESE R alee neers oak Sosa le wsces see cies miaicha tele epaete aete Siete aieta is ere diene 6 2 = siave/sinjafeca ceca seas a 3.00 
Witte a ASeCb eee se scnet ssc S elelnc etic. fae 2 Soe eee ea a sik ees | ai Pee 8 5 seen ole 
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a Dressing, plucking, and dyeing, $5. 

With the exception of the fur-seal, the choicest furs of any particu- 
lar species are rarely dyed. Indeed, their degree of excellence is 
determined by the nearness of their approach in the natural color to 
the most desirable shade for that species. So important is this that a 
skin of the proper tint may be worth three or four times as much as 
one whose texture is equally fine but lacking just the right shade. For 
instance, the present average value of prime dark sea-otter skins is 
about $600 each, whereas the average price of prime brown skins is only 
$200. In case of mink, otter, and other choice species the difference is 
as great in proportion. 
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In order to obtain those shades which taste and fashion have deter- 
mined to be the most desirable, much of the aquatic fur is dyed; either 
the ends of the fur and hair are merely tinted, or the color of the 
entire skin may be changed. The object of tinting or blending is to 
make all parts of the fur used in a garment of the same color, to make 
an inferior grade of fur like that of a superior, or to cause the fur 

of one animal to resemble that of another. Certain furs so closely 
resemble choicer ones in every particular except color that when 
dyed to a similar hue they are almost indistinguishable to the casual 
observer. 

While dyeing may be a cheap and ready process in the treatment of 
low-priced furs, it is an art when applied to choice skins. Its perfec- 
tion consists in the exact imitation of the proper color and tint, with 
the preservation of the glossiness of the fur and its natural firmness 
and pliability, and, finally, in the durability of the dye. In case of 
the fur-seal, fashion has decided that the color shall be changed toa 
lustrous blackish-brown, an original color resembling nothing what- 
ever in the animal kingdom. 

Some skins of beaver, otter, etc., are “‘silvered” by passing lightly 
over them a solution of sulphuric acid, and also some are made a 
golden yellow by means of peroxide of hydrogen. Dyed furs are 
generally not so durable as those left in the natural state, the artificial 
color fading and the garment sooner presenting an old and worn 
appearance. 

The dyeing of furs is of great antiquity, but its principal develop- 
ment, in America and Europe at least, has been within the last forty 

years. Experiments on the part of conscientious and able chemists 
have resulted in greatly improving the permanency of the dyes and 
lessening their injurious effects. The methods are constantly under- 
going changes and many improvements are introduced from time to 
time. The composition of the new dyes and the methods of applying 
them are carefully guarded from general knowledge. One frequently 
runs across published directions for compounding the dyes and 
methods of applying them, but usually these descriptions are totally 
valueless, the methods described being either superseded by better 
ones or lacking in certain essential ingredients. 

The number of successful dyers in the world is very small; their 
prosperity is dependent as much upon the elimination of competition 
as on the excellence of their work, consequently they are not proclaim- 
ing from the housetops the composition of their dyes, frequently the 
results of long and costly experiments. 

In the separate chapters devoted to each variety of furs certain 
general methods of dyeing those particular skins will be described, but 
the writer is unable to promise the formule and details of the newest 
and most successful dyes in every instance. 
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AQUATIC FURS USED BY HATTERS. 

During the seventeenth and eighteenth centuries an important if 
not the principal use of aquatic furs in Europe was in making fashion- 
able hats, commonly called beaver hats, beaver fur being the chief 
material in their make-up. The general adoption of the silk hat about 
sixty years ago resulted in greatly reducing the quantity of aquatic furs 
used by hatters, but those manufacturers are yet large consumers of 

these articles for the production of fine grades of soft hats. 
The principal felting furs among the aquatics are nutria, muskrat, 

beaver, fur-seal, otter, and mink, named in the order of the extent to 

which they are now used. Rabbit, cony, and hare furs are used far 

more extensively than all the foregoing combined, owing to their 

cheapness, but are less desirable than most varieties of aquatic furs. 
Hatters’ furs are both cut and blown, the former being taken from the 

whole skins, and the latter from small pieces, clippings, roundings, 
and other waste obtained in cutting skins for sewing into garments. 

The choicest felting fur is that of the beaver; but its high cost limits 
its use in hat-making. A felt hat of average size and weight made of 
fur cut from choice beaver pelts could not be made for less than $500 
per dozen, and no demand exists for such expensive goods. But manu- 
facturers receive a quantity of beaver cut from damaged skins of little 
value as dressed fur and also considerable blown from clippings and 
the waste from cutting skins into garments. The choicest beaver fur 
for hatters’ purposes is obtained from the cheeks of the animal, with 
that‘from the belly, the back, and sides, following in the order named. 

Beaver clippings sell for about $1 to $1.25 per pound, and the fur, 
when blown free from hair and impurities, sells for $8 or $10 per 

pound. Cut beaver has been sold as high as $224 per pound by brokers 
yet in the business. The quantity of beaver fur used by hat-manu- 
facturers throughout the world averages about 6,000 pounds annually. 
It is made into very light soft hats, which sell wholesale at about $80 
or $90 per dozen. These are very durable, and if occasionally cleaned 
or dyed may be worn almost indefinitely. A small demand still exists 
for the old fashioned beaver-napped hats, shaped somewhat like the 
present style of silk hat, being the fashionable headgear for the guards 
on drags and coaches, and to a small extent for ladies’ riding hats. 

The next highest grade of fur used by hat-manufacturers is nutria, 
which is the standard choice fur for makjng into soft felt hats. It is 

estimated that about one-third of the total product of nutria skins are 
cut for hatters’ use, and in addition the hat-manufacturers receive 

large quantities of blown fur from manufacturers’ clippings. Nutria 
is very nearly as desirable as beaver for felting, selling at present for 
about 80 per cent of the value of the latter, whereas in the dressed-fur 
trade it is worth only 30 per cent as much as an equal area of beaver 
fur. During the past twenty-five years the average value of cut and 
blown nutria fur has ranged between $2.25 and $7.50 per pound. In 
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L877 it was $5.50, and gradually decreased to $2.25 in 1886; it increased 
to $7.50 in 1897, and in 1900 it averaged $6.50 per pound. Single 

sales have been made as high as $14 per pound. The total product of 
nutria fur used in hat-manufacturing in 1900 is estimated at 80,000 
pounds, valued at $520,000. It is claimed that a single manufacturer 

in Philadelphia has at times over a million nutria skins in warehouse. 
Otter ranks next in grade among felting furs, but only a small 

quantity of this kind is used, and that is obtained from fur-cutters’ 
waste. The clippings and waste sell for about 45 cents per pound, and 
the cut and blown fur for about $3.50 per pound. |The quantity used 
by hat-manufacturers annually probably approximates 700 pounds. 

Muskrat fur is used extensively in hat-making, the whole skin as well 
as cutters’ waste being utilized. Like beaver fur, it is assorted into 

three grades—backs, sides, and bellies—on eccenee difference in color 
and texture. The belly fur is the choicest and is used for making light 

* pearl hats. During the last 25 years the price has ranged from 
$1. 80 to $38.25 per pound, averaging about $2. In 1876 it was $2.25, 

from which it varied little till 1890, when it began to increase, Teneo 
$3.25 in 1892, and since then it has steadily decreased to the present 
price, $1.80 per pound. The cutters’ waste sells for 35 to 40 cents per 
pound and the blown fur for $1.30 to $2 per pound. The standard 
mixed grade of blown muskrat fur usually sells for 30 or 40 cents less 
per pound than the belly fur, while dyed muskrat sells usually for one- 
third the price of cut belly, or about 60 cents per pound. 
A small quantity of mink fur is used by the hat-manufacturers, ‘the 

amount not exceeding 1,500 pounds annually, obtained entirely from 
cutters’ waste, no whole skins whatever being used for this purpose. 
Mink fur is rather poor for felting, as may be inferred from the price 
at which it sells, the clippings fetching about 15 cents and the blown 
fur about $1.10 per pound, or only one-sixth the price of beaver. 

The cheapest aquatic fur received by the hatters-is that of the fur- 
seal, of which probably 5,000 pounds are used annually. This is 

obtained almost exclusively from cutters’ waste of dyed clippings, and 
when cut and blown sells for about 75 cents per pound. 

The prepara ution of all of these furs for felting purposes is practically 
the same in each case. Preparatory to cutting them from the whole 
skins, the pelts are scoured thoroughly with soap water to remove the 
erease and other impurities, then they are properly dried and plucked, 
sach one of these several processes being performed in much the same 
manner as in the fur-dressing establishments, except that it is done with 
greater expedition and less care. The overhairs are of no value in 
felting, and are sold as stuffing in upholstery, for plasterers’ use, ete. 
The plucked skins are next carroted, consisting in moistening the fur 
with a solution of quicksilver and nitric acid or chloride of mercury, 
and then spreading them out flat to dry. This is done either in the 
open air or in rooms heated by steam, according to the color desired. 
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When dried in the open air the fur becomes whitish, and when dried 
by subjection to steam or other artificial heat it assumes a yellow, 
carrot-like hue. This explains the abbreviations W. C. (white carrot) 
and Y. C. (yellow carrot) always given in connection with the designa- 
tion of each kind of felting fur. Inthe preparation of beaver and some 
other furs, the carroting is occasionally omitted, but this raw stock 
does not felt so readily and is usually mixed with properly carroted fur. 

After drying, the carroted skins are brushed by holding each one 
for a few seconds against a revolving wheel studded with quills. 
This is for the purpose of removing all dust and to straighten the fur 
so that it may be readily cut from the skin. Originally the cutting 
was done by manual labor, a pair of shears being used, and later by 
means of an ingenious mechanism giving a chopping motion to a ver- 
tically mounted knife. At present a much better machine is used, 
which with great rapidity cuts the pelt from the fur in little narrow 
strips about one-sixteenth of an inch in width and equaling in length 
the width of the skin. These strips of coriaceous membrane fall into 
a receptacle and go to the waste heap or to the manufacturers of 
certain oleaginous compounds. An endless apron carries the fur for- 
ward without disarranging it or changing its natural formation, where 
it is properly assorted by experienced operators. 

Each assortment consists of the fur from a particular part of the 
skin, the chief divisions being the back, the sides, and the belly. Fur 
eut from the back is the darkest in color; that from the sides is 

lighter, and somewhat lower in quality. The belly fur is nearly 
always the lightest in color. It varies in quality, however, being the 
finest of the principal grades when cut from the beaver, nutria, or 
muskrat skins, and the lowest when obtained from the skins of land 

animals, such as the cony and rabbit. Minor assortments consist of 
the fur cut from the tails of various animals and from the cheeks of 
the beaver, the latter being the choicest felting fur obtainable. Belly 
fur is used in making light-colored hats; that from other portions is 
available for the production of felt hats of every desirable color. All 
of these assorted furs are placed separately in paper bags, contain- 

ing 5 pounds each in America and England and 1% kilograms each in 
France, in which they are stored or marketed. 

The blown furs are those obtained from fur-cutters’ waste, which 
every furrier establishment saves carefully. These pieces are assorted 
and sold to the cutters of hatters’ furs at prices ranging from $1.25 per 
pound for beaver to 15 cents per pound for mink clippings. The fur- 
cutter runs them through a chopping machine, where they are cut into 
minute pieces, and afterwards are repeatedly blown to separate the 
fur from the overhairs and pieces of skin. Blown fur is not usually 
carroted, and since it is short and is not readily assorted into various 
grades it sells for considerably less than cut fur. 
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THE SKINS OF FUR-SEALS. 

DESCRIPTION OF THE SKINS. 

There are two distinct groups of marine mammals commonly called 
seals. The members of one family, the Ofaridx, provide the fash- 
ionable fur, and are known generally as fur-seals; while the Phocidzx 
supply seal leather and oil, and are called seals or hair-seals. 

The northern fur-seal pelts on the market are of three sorts, viz: 

Alaska skins, Copper skins or Copper Island skins, and Northwest 
Coast skins. Of the southern pelts the principal varieties are the 
Lobos, the South Shetland, the Cape Horn, and the Cape of Good 
Hope skins; but the present yield of these is quite small compared 
with that of the northern skins. These several classes of pelts are 
distinguishable from each other and sell at different prices. The 
Shetland Island skins are the choicest, but they are now very scarce 
and are rarely on the market. Of those obtainable in marketable 
quantities, the most valuable are the Alaska skins; next are the Copper 
skins; and the Lobos and Cape of Good Hope skins are of least value. 

The pelage of the Alaskan fur-seal consists of a nearly uniform 
coating of dense, soft fur overtopped by coarse rigid hair of varying 
length. The coriaceous membrane is thin, pliable, and of light weight. 
The fur increases uniformly in thickness and fineness all over the body 
until the third or fourth year, when it is about three-eighths of an 
inch in length and is in its greatest perfection. After the fourth year 
it grows longer and thicker on the neck and shoulders and becomes 
thinner on the posterior parts, thus deteriorating in value. The hair 
overtopping the coating of fur is longest on the back of the neck, where 
in case of 4-year-old males it reaches a length of 2 inches or more; on 
the posterior parts it is shorter, and near the hind flippers it is usually 
less than an inch in length; on the limbs it is much shorter and less 
dense. and in some places quite absent. It is shed annually in August 
and September, new hair appearing as the old is cast. The process 
occupies about six weeks, and while in that condition the skins are 
known as ‘‘stagy,” and are of inferior value owing to the amount of 

labor required in the process of dressing. 
The Alaskan skins have constituted the greater part of those on 

the market since fur-seal has been fashionable in Europe and America. 
The Pribilof Islands, whence they are obtained, have probably yielded 
one-third of the total product of fur-seals of the last two centuries, 
and 80 per cent of those secured in the last seventy-five years. From 
the reports of the United States Treasury Department, it appears that 
from 1870 to 1900, inclusive, 1,837,563 marketable fur-seal skins have 

been shipped from the Pribilof Islands, and the revenue to the United 

States Treasury has amounted to $7,812,036. 
The fur of Copper skins, from the Commander Islands, is coarser 

and less dense than that of the Alaska skins, and commands a lower 
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price in the markets, usually about 70 per cent of the price of the 
latter. The pelt is also less porous than that of the Alaskan skins, 
this being especially noticeable in the process of working them pre- 
paratory to leathering. It is far more difficult to unhair a Copper 
skin, as the membrane is harder and stiffer and the hair more brittle. 

Since 1871 the Russian Government has leased the sealing rights on 
the Commander fslands under conditions similar to those in the Pribilof 
lease. Following this, the number of skins secured averaged between 
35,000 and 40,000 for upward of twenty years, but during the last six 
years it has greatly decreased. 

The skins from Robben Island, in Okhotsk Sea, were formerly classed 

separately from those obtained on the Commander Islands, and were 
regarded as inferior, owing to the greater difficulty in removing the 
hair and the lighter color of the fur. Improved methods of dressing 
and dyeing have lessened this difference, and within the last fifteen 
years they have been combined with those caught on Copper Island 
and included in the term *‘ Copper skins.” 

The Northwest skins are obtained in the North Pacific Ocean and 
the adjacent seas, and are the product of the so-called pelagic fishery, 
which has occupied so much attention in diplomatic correspondence 
and in the public press during the last twelve years. Previous to 
1881 the output of this fishery never exceeded 10,000 skins; then it 

increased until 1894, when the catch was 141,148 skins, and since then 
it has greatly decreased, the product in 1900 being 38,923. Notwith- 
standing the fact that the Northwest skins are from the same herd as 
the Alaska skins, they are of much less value, many of them being 
taken out of season, when the fur is poor and the pelt stagy. Asa 
rule they are not so well cured as the skins taken on the islands, and 
have many raw spots, a result of their being salted in the foul air of 
the ship’s hold under indifferent supervision. They are readily distin- 
guishable from the Alaskan and Copper skins by the fact that they 
are all pierced by bullet, buckshot, or spear, furnishing another 
reason for diminished value. 

The Lobos Island fur-seal, at present the most numerous of all the 
southern members of this family, is obtained principally from Lobos 
Island, at the mouth of the Rio de la Plata, which is owned and con- 
trolled by the Republic of Uruguay. It is of a greenish or yellowish- 
brown color, with sides of a darker brown, and the fur is comparatively 

long. The pelt is thin, rather spongy, and easy to work. Since 1825 
the right to take seals on the island has been leased under a system of 
regulations resembling somewhat those in force on the Pribilof and 
Commander islands. The annual product is from 15,000 to 20,000. 
The total number of skins obtained since 1873 approximates 415,000, 
valued at $4,000,000, a remarkable output for an island covering less 

than 1 square mile in area. ‘The rookeries on this island are the 
only ones in all the southern seas which have been protected, and they 
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are also the only ones whose output has continued undiminished to 
the present time. 

The general color of the South Shetland or Cape Horn fur-seal, 
according to Mr. Henry Poland, is light gray with a silvery hue; the 
neck and cheeks are whitish, and the sides and belly are of a rich 

brown. The fur is thick and heavy, and of a reddish or deep pink 
color. The habitat of this seal is the islands in the Antarctic Ocean, 

and it is more numerous on South Shetland Island than elsewhere. 
When in good condition this fur is the choicest on the market, its 
quality being much superior to that of the Alaskan seal, the high 
latitude and the rigor of the climate developing the fur into full per- 
fection at the time when the seals seek those shores. During the 
seventies the skins of the South Shetland fur-seals sold for nearly 
twice the price of Alaskan skins, although, owing to the inferior quality 
of the leather, they are less durable. Since 1882 the receipts of Cape 
Horn skins haye been small and irregular, ranging from 6,000 to less 

than 100a year. The high prices of the pelts have resulted in the 
searching of every accessible beach and rock in the southern oceans 
and the removal of all fur-seals that could be secured, their only pro- 
tection being the severe weather, which often makes it impossible to 

effect a landing on the rookeries. 
The total number of fur-seal skins marketed since their introdue- 

tion in the early part of the eighteenth century aggregates probably 
13,000,000, of which 5,000,000 were secured from northern localities 

and the remaining 8,000,000 from the rookeries of the southern seas, 
the great bulk of the latter being marketed at Canton, China, a hun- 

dred years ago. At the present market price the total value of these 
pelts would approximate $500,000,000, but owing to their cheapness 

in the early years, when the greater part of them were obtained, the 
actual returns have probably not exceeded a tenth of that amount. 

In curing fur-seal skins preparatory to shipment it was formerly 
customary to dry them while held stretched upon the ground by the 
use of stakes and twine or by means of wooden pegs driven through 
the edges. It was often impossible to dry the skins thoroughly in 
the damp climate of Alaska; and even when artificial drying was 
resorted to, it was frequently difficult to prevent them from dete- 
riorating while en route to market. The drying process also made it 
dificult to unhair the pelt in dressing. This led, about 1855, to the 
salting of the skins, which is now the general practice. However, a 
few are dried by the natives along the mainland and on the adjacent 
islands of Alaska, a thousand or more being marketed each year. 

FUR-SEAL MARKETS. 

Previous to 1855 fur-seal skins were in little demand in Europe or 
America. The fur was not fashionable and the skins were made into 
gloves and riding rugs, caps for cabmen and street peddlers, and even 
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for the covering of trunks and boxes. Another use to which they 
were put when unusually cheap in the Kuropean market was to clip 
the fur from the skin and tan the latter for the general purpose of 
leather, while the cut fur was either discarded or manufactured into 
napping for ‘‘ beaver hats.” But few hats were made of this material 
after the adoption of silk felt. 

About 1825 the unhairing and dyeing of fur-seal was introduced, and 

although the article was very poor compared with the choice product 
of the present time, it was a decided advance over the former methods 
of dressing. Between 1855 and 1870, through experiments on the 
part of Messrs. Oppenheim & Co., and of Messrs. Martin & Teichman, 
in London, and of Mr. George C. Treadwell, in Albany, the methods of 

dressing and dyeing fur-seal were greatly improved, resulting in an 
exquisitely soft and downy texture and rich dark-brown color, which 
was quickly adopted by the fashionable world for cloaks, jackets, 
muffs, trimmings, etc. So popular did the fur become that the 
demand quickly ran up from 10,000 skins in 1860 to 20,000 in 1865, to 
150,000 during the seventies, and 200,000 during the eighties at 
greatly increased prices. The high prices resulted in excessive drains 
on the rookeries and unwise methods of slaughter at sea, so that the 
quantity of skins obtainable now is very much less than ten or fifteen 
years ago, only 95,485 being handled in 1900, and the price is much in 
excess of what it ever was before. 

Previous to 1871 fur-seal pelts were comparatively cheap, the un- 

dressed Alaskan skin rarely selling for more than $4 or $5; but since 
that time the market price has greatly increased. In 1875 Alaskan 
skins averaged about $13 each; in 1880, $20; in 1885, owing to the 
large number received from the pelagic fishery, the price fell to about 
$16 each, but in 1890 it increased to $35, and in 1900 to $40. 

Since 1870 practically the entire world’s product of fur-seal skins 
has been sold in London. Most of them are handled by Messrs. C. M. 
Lampson & Co., who receive consignments from the North American 

Commercial Company, the lessees of the right to take skins on the 
Pribilof Islands; from the Russian Sealskin Company, the lessees 
from the Russian Government of the rights on Commander Island and 
Robben Reef, and a large portion of the Northwest skins. Other 
prominent firms in London handling skins are the Hudson’s Bay 
Company, Messrs. Boulcher, Mortimer & Co., the consignees for Lobos 

skins, and Messrs. Culverwell & Brooks, who receive many of the 
Northwest skins. 

The skins are duly catalogued, and public-auction sales are held at 
stated times during the year, usually in March, October, and Decem- 
ber, when all the leading furriers of Europe and America are repre- 
sented, the number averaging about 50. Generally the entire stock 
on hand is sold at each occasion. 
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The consignments of skins are assorted according 
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following grades being recognized: 

Name of class. 

FISH AND FISHERIES. 

to the size, the 

Age. 
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The following summary, compiled by Mr. Alfred Fraser, shows the 

total number of skins offered at the London auction sales during each 
year since 1872: 

Statement of the number of each variety of fur-seal skins offered in London during « series 
of years ending in 1900. 

| | | | 
23 Ss Copper | Northwest Lobos Cape 
Year. | Alaskan. | Teinnd, coast. Island. | Ss Total. 

NBS py tea amie ateges i ee Ar RI) te 96, 283 7, 182 16, 312 7, 000 320 127, 097 
TR7 Se. ASO hee s Seer 101, 248 | 21,614 931 6,956 | 9,000} 139,749 
bey Re eee seen ae oe eas ac a5 90, 150 | 30, 349 §, 843 8, 509 | 8, 600 146, 451 
TOD see eee Reece eia See 99, 634 | 34, 479 3, 575 | 8,179 | 9, 500 155, 369 
LCS Ses cose ese ee soaseon os oanescae 4 90, 267 33, 298 4,097 | 11,353 6, 306 145, 321 
AY (MOE Shee moososeC spac tan pe. Santa» 75, 410 25, 380 1,945 | 13,066 | » 7,631 123, 432 
STB ioe cesses das Sess a seeeee ae 99, 911 19, 000 3, 610 12, 301 8, 227 143, 046 
CY ety aS Se ae See SBE eo ac 100, 036 28, 211 15, 527 12, 295 12,180 168, 249 
TRSO ee coe nee eee = rear eere 100, 161 38, 885 13, 01 14, 836 17, 562 184, 945 
TOSI sae nee ce meee eae tence saci 99, 921 45, 209 16, 573 13, 569 13, 164 188, 436 
LEQ D eee eee a wale sine oerraeae 100, 100 | 39,111 23, 765 13, 200 11,711 187, 329 
W885 See aia Se aster Senses isin <mt= 75, 914 | 36, 500 5,028 | 12,861 4, 655 139, 474 
TSR45s eee oe semen eens soomecee 99, 887 | 26, 675 19, 269 16, 258 6, 743 169, 705 
S85 ao een ame staan 2 cee eee 99,719 48, 929 20, 265 10, 958 3, 404 183, 270 
USS6 eee ee oes eee tee epee nt 99,910 | 41, 752 38,973 | 18, 667 909 190, 213 
S87 ea a awieese era nataaee 99, 940 54, 584 43, 339 11, 068 2,762 211, 693 
S883 SSS e em aceeme ee se Sone came a 100, 000 | 46, 333 40,000 | 20, 749 4, 403 211, 483 
TSS9 22 eee Sewanee ce eee 100, 000 47, 416 41, 808 | 8, 755 3,021 201, 000 
1890 Beene Seek ot tes seca tleieg aleneatanere 20, 994 } 95, 486 39,014; 18,541 2, 450 176, 485 
i) ee eee Oe (AR aee ak eo rarae 13,473 | 17, 025 55,263 | 15, 834 3, 114 104, 709 
1 Roe: eee Seen acon oce a 7, 5d4 | 30, 678 64, 108 12, 202 6, 292 120, 834 
ISOS ee 2 eee = Shee reece aaron 7,492 | 32, 832 121, 618 13, 624 2,131 177, 697 
sR Ee ee ee One ie RE Aries Sere 16, 030 | 27, 298 171,914 | 12,145 62 227, 449 
1 U3 Gi eee Na ie Aes Me ra 35 cee | 15, 002 | 17,721 57,842 | 12,017 1, 888 104, 470 
TA9G (2 2 Se Sates teen 7,500 | 14, 415 30,651, 14,019 2,510 99, 095 
AQOTh sce eats ope eee 22, 504 | (a) 68,623 | 13,407 2,037 | 106,571 
1898 ose Pee eee wee teen oe ocewas 20, 762 13, 726 46,178 | 30, 348 3, 900 114, 914 
S00 re ied 28. eset aot eee accineis cae 26, 434 8, 942 44,993 ! 15,381 6, 291 102,.041 
TSO, | ee ae SBR Be a sat Forges | 19, 935 9, 784 42, 829 15, 116 7,821 95, 485 

| | 

a The 1896 skins were sold in December, 1896; no 1897 skins were sold until March, 1898. 

Previous to 1820 no market existed for fur-seal skins in the United 

States, and practically all of those received from the Southern oceans 

were reshipped to China, either direct or by way of Europe. In 1822 

Mr. Denison Williams, a cap-manufacturer of Albany, N. Y., introduced 

fur-seal caps to the trade. From a manuscript written by him, and 
now in the possession of Mr. Samuel Williams, we have extracted the 
following notes in regard to the development of this business: 

In 1822 the first fur-seal came into our market. At that time no one knew a 

process of removing the hair from the fur, therefore we made them into caps with 
the hair on, which took well. The next season we used large quantities of fur-seal, 

and after a number of experiments succeeded in removing the hair, greatly increasing 

the value ofthe fur. Those skins were from the South Shetlands, then just discovered, 



UTILIZATION OF THE SKINS OF AQUATIC ANIMALS. 308 

and were the finest ever found. The next season we prepared a lot of hair-seal caps 

which took well in the Southern markets. In the fall of the following season (1825) 

we succeeded in coloring both the fur-seal and the hair-seal skins, the first ever 
colored in this country, thus enhancing their value 100 per cent. 

Mr. Williams was quite successful in the fur-seal cap business, 
establishing agencies in Boston, New Orleans, and Nova Scotia, and 

having made a net profit of $60,000 in four years, retired in 1827. 
The business was continued by Mr. Williams’s former associates, 

Messrs. Packer, Prentice & Co., who built up a large trade, their 
manufacture of various furs in 1831 amounting in value to half a mil- 
lion dollars. In 1833 Mr. George C. Treadwell, who in later years 

enjoyed so prominent a reputation in fur-seal dyeing, began dressing 
the skins, and in a few years others embarked in the business, making 
Albany the principal center in the United States for this industry. 
Fur-seal skins constituted a large item in the business, 20,000 being 

unhaired and dyed ina single year, nearly all of which were used in 
the manufacture of caps. Previous to 1835, most of the skins were 
dyed ‘* London brown.” In that year Mr. James Chase, of the 
Treadwell company, discovered how to give them a dark plum color, 
and afterwards deepened it to a deep sable hue. 

The skins were obtained from the South Shetlands and other places 
in the vicinity of Cape Horn and from various places on the west coast 
of Africa. With the decrease in yield from these localities about 
1840, the business at Albany began to wane, and finally fur-seal skins 
became so scarce that nearly every manufacturer ceased using them. 

Mr. Treadwell continued their use for caps and gloves, obtaining his 
supply of raw skins from the occasional lots received from the southern 
seas, supplemented by shipments of Pribilof skins from London. 

The attention of Mr. Treadwell having been called to the growing 
demand in London for fur-seal sacques, he began dressing and dyeing 
the skins for the trade in the United States. He did not produce the 
seal-black fashionable at the present time, but a reddish brown, which 
became known as seal-brown. This product gave excellent satisfac- 
tion, the dye retaining its bright color without fading. Meeting with 
sufficient demand for his output, he did not attempt to secure the black 
shade of color finally adopted by the London dyers in response to the 
demands of fashion. 

Mr. Treadwell was the only fur-seal dresser in this country up to 
the year 1878, when Mr. J. D. Williams, of Brooklyn, the son of Mr. 
Denison Williams, referred to above, began dressing and dyeing the 
skins a dark brown, similar to the London color. At the present 
time, the sons of the late Mr. J. D. Williams, above noted, are the 

only fur-seal dressers and dyers in this country, although there are 
many who redye skins. The reason fur-seal skins are not dressed and 

dyed more extensively in the United States is not due to the high cost 
of labor here, for that is more than counterbalanced by the 20 per cent 
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import duty on the prepared skins; nor is it due to the lack of expert 
workmen. The principal reason is that the raw skins are sold in 
London and harmonious cooperation exists among the fur-brokers, 
fur-dressers, and bankers there, so that a first payment may be made 
on skins purchased in the fall, and most of the purchase money be 
withheld until the skins have been dressed, dyed, and made ready for 
manufacture six or eight months later. 

In estimating the industrial value of the manufacture of fur-seal 

articles in the United States, seven of the principal furriers made 
affidavit in 1892, as follows: 

The number of Alaska fur-seal skins that are imported annually into the United 

States, after dressing and dyeing in London, is, upon the basis of the importations 

during the past ten years and upon a catch of 100,000 skins at the Pribilof Islands, 

correctly estimated at 65,000 to 75,000. The value, before paying duty thereon to 

the United States, of each dressed and dyed fur-seal skin so imported, may be said 

to range between $15 and $50, with an average value during the past ten years of about 

$25 per skin. The wages paid annually to people engaged in the manufacture and 

remodeling of seal-skin articles are, on an average, about $7 a skin, or upon 70,000 

skins, $490,000. The profits made annually by merchants, wholesale furriers, and 

retail furriers amount to about $30 a skin, or upon 70,000 skins $2,100,000. The 

amount of silk consumed annually in the manufacture in the United States of 70,000 

fur-seal skins into articles and in the repairing of these articles may be estimated at 

$150,000 to $200,000. All silk which is being so consumed at the present time is 

made in the United States. Working men and women are employed in the industry 

of manufacturing seal-skin articles in the- United States as follows: 

| 7 

Teer, Num-| Wages per 
Classification. nya || aient 

a f : | 
Fur-cutters (i. e., people who trim, repair, and prepare the general shape of | 

SIEINS) eo ohne ele ee nee nae Sees Eenias ce Den epee pie amin Bitar ee ae erate 1, 200 $3. 50 to $4. 50 
Nailers (i. e., people who stretch and nail skins into shape on boards)......-. 600 | = 2.00 2.50 
Sewers and finishers (i. e., people who put the article into final shape) ..-.--. 1,500} 1.50 2.00 
Those who machine skins (i. e., remove the portion of guard hairs left by 

Mes UNHAITETS) ee oe arses a lenses oe oie eeisitce noes ore wie eee cles ewie eine aisiataini ats 60 2.00 

Totaly csc less de dee yh ee ele het eet es see ee ee Ga ee | 3,360 

The fur-cutters represent skilled labor of a high order. No account is taken of 

porters, clerks, salesmen, etc., employed in the large establishments. @ 

Owing to the smaller quantity of skins received on the market at 
the present time, the number of persons employed in manufacturing 
them into garments is much less than in 1892, probably not over 60 

per cent as many. The total number of persons actively employed at 
present in various parts of the world in handling fur-seal skins from 
the live animals to the finished garments probably aggregates 4,000, 
and the total value of the product $6,000,000 or $8,000,000 annually. 

METHODS OF DRESSING AND DYEING. 

The present method of dressing fur-seal skins represents the highest 
development in the fur-dresser’s art. The difference in appearance 
between a raw and a finished pelt of beaver, otter, or muskrat is com- 

a Fur-seal Arbitration, Washington, 1895, Vol. III, p. 526. 
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paratively small; but the raw fur-seal skins, as received at the fur- 
dresser’s establishment in their dirty and unsightly condition, bear 
little resemblance to the finished product delivered to the garment 
manufacturers. The following account of the present methods of 
dressing these skins is based on information furnished by fur-dressers 
of New York and London, and especially by Mr. Samuel Williams and 
Mr. Max Bowsky, of New York City: 

The moist skins are first freed of salt and then ** blubbered,” con- 

sist. 1g in placing each skin, fur down, on an inclined wooden beam 
somewhat like a tanner’s beam, and with a two-handled knife removing 
all particles of blubber, flesh, and other extraneous matter, care being 
taken that no cuts or uneven places are made in the pelt. These blub- 
ber scrapings are oleaginous and are usually handled by manufacturers 
of oils and greases. The skins are soaked in cold water over night 
and then washed in strong soap water, the amount of washing depend- 
ing on the condition of the pelt, some pelts standing more than others, 
too much washing loosening the fur. Whale-oil soap was formerly 
‘considered necessary for this, but its use is now almost abandoned. 

After the washing, the skins are placed on a beam with the fur side 
up and the grease and water are removed by scraping or pressing with 

a beaming knife. 
Then comes the depilation or unhairing, the most difficult and 

important single step in the process. In preparing for this, a slight 
difference of practice exists among the various dressers. Usually after 
the washing, as above noted, each skin is stretched and sewed with 
heavy cord to the rim of an iron hoop and suspended in dry atmos- 
phere until thoroughly dry, usually requiring several days. Next 
they are soaked in cold water from one to three days, the length of 
time varying according to the condition of the skin and the tempera- 
ture of the water. On removal the fur is dried and the skin made 
quite warm, doubled together, and sweated in a warm place from one 
to three hours or until the hair commences to start. In some estab- 
lishments the drying of the skins on iron hoops is omitted entirely, 
and the fur is dried and the moist pelt warmed and sweated as above 
noted immediately after the washing process. 
When the skins are in good working condition, the picker or 

unhairer bends several of them across boards by the side of a stove, 
and thus warms and dries the fur side, keeping the skin side moist in 
the meantime. Each skin while warm is successively placed on the 
unhairer’s beam, pelt side down, and the hair removed by using a dull 
knife of soft metal, known as a picker’s knife, the workman grasping 
the hair between the knife and his thumb, the latter being protected 
by a rubber cot. Extra force should not be used in case the hairs do 

not yield readily, for they are liable to break off; but the pelt should 

be again moistened and the fur side warmed. After a portion of the 

skin has been unhaired, it is necessary to warm another part of it at the 
F. C, 1902—20 
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stove, keeping the pelt moist as before, and the operation is continued 
until the entire skin has been unhaired. In order that the hairs may be 
easily removed, it is necessary to heat the skin to the limit which it 
will stand without injury, and-much experience is required to determine 
this limit. Many skins have been so injured in the unhairing that the 
fur loosens and readily comes out after a few weeks’ wear. 

For economy of time, a workman generally operates on three or 
four skins at the same time, unhairing one while the others are warm- 
ing. The hairs must be pulled out and not broken off. Care is also 
taken to avoid removing the fur with the overhairs, and thus leaving 
bare spots on the pelt. Even after the above process stagy skins 
retain many short or second-growth hairs which reach a short distance 
above the fur. Many of these may be removed by the picker warm- 
ing the skin and passing a dull beaming-knife rapidly over the fur. 
When the skins are very stagy they are sometimes unhaired in part 
from the skin side. The roots of the hair penetrate the membrane 
farther than those of the fur, and when the skin is pared down thin 
the hairs may be pulled out by grasping the base of the roots. 

The skins are next stretched and nailed on boards and dried very 
hard, the drying continuing from two to five days to remove every 
particle of moisture. On removal they present the appearance of thin, 
uneven boards with little curls of brown fur on one side; these may 

be cracked or split by a person walking on them almost as readily as 
though of wood. 
When opportunity presents, the dried skins are dampened on the 

pelt side with fresh or salt water and skived or shaved on a beam with 
a currier’s knife to a thin, even surface. Salt is used in the water to 
prevent the fur from coming loose, but too much salt ‘* cuts” the 
leather, and its use is not desirable except in hot weather. Some 
dressers postpone this shaving until after the fur has been dyed, but 
others are so annoyed by the grease coming out of the thick mem- 
brane and interfering with the dyeing of the fur that they thin the 
pelt at this stage of the process. The pelts are stretched and partly 
dried, being ‘‘ worked” in the meantime to prevent their drying stiff 
and hard. 

The pelt side is then covered-with butter or other animal grease, 
and the skins are softened or leathered by tramping them in tubs, with 
a quantity of fine or veneer hard-wood sawdust, or in a tramping 
machine built on the principle of a fulling mill (see p. 292). This 
leathering is continued until the grease is driven thoroughly into the 
pelt, requiring from two to four hours in either the tramping tub or the 
fulling machine. The skins are then cleaned free of grease by revolv- 
ing them with a quantity of fine sawdust, and this is in turn removed 
in the beating drum, thus terminating the operation of dressing. 

Next comes the dyeing process. All holes and defective spots are 
first mended. If the pelts have been already partly shaved, a sheet of 
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paper is pasted on the flesh side; but if the pelt has been left thick, as 
is commonly the case, the paper pasting is omitted. The fur is treated 
with an alkali solution, followed by an acid mordant, for the purpose 
of ‘‘killing” the surface. Each establishment has its own formula 
for making the dye, the secret of-which is usually carefully guarded. 
Formerly the fur was frequently bleached to a golden hue by means 
of chloride of calcium or peroxide of hydrogen, or, as was the usual 
practice in the United States, by a brushing of aqua fortis, over which 

hot irons were immediately passed; but this color is no longer. fashion- 
able. In most establishments the dye for the ends of the fur consist 
of various combinations of copperas, alum, salt, litharge, antimony, 
copper dust, verdigris, red tartar or argol, and salmiac. The ground 
color is formed of combinations of logwood, hippuric, fustic, nutgall, 
and iron liquor, in varying proportions, according to the experience 
and fancies of the dyer. 

The fur is prepared for coloring by the application of a lime solution. 
Then the surface coloring is applied with a large brush, the points of 
the fur being carefully covered to the required depth. After lying 
folded, with the points touching each other for 6 to 12 hours, the skins 
are hung up and dried. When dry this dye forms a thin layer or crust, 
which is broken and beaten out with rattan sticks. Other coats of 
dye are then successively applied, dried, and the crust removed until 
the desired effect is secured. For the light brown shade formerly 
popular, 18 or 20 coats of the dye were necessary; but for the very 
dark shade popular at present fewer coats of a much stronger dye are 
used, the usual number applied being 8 or 10. Some years ago a 
process of dyeing was introduced by which the fur was dipped into 
the dye, which in this case must be hot. Fewer coats were necessary 
and a more brilliant color was imparted, but the texture of the fur was 
injured to some extent by the hot liquid. 
When the desired shade is reached for the top of the fur, four or 

five coats of the more delicate dye are successively brushed on heavily 
and tramped in, forming a base or ground color. In tramping this 
ground color in, two pelts are placed together on the floor with the fur 
sides against each other, and the dyer lightly treads on them for two 
or three minutes. The skins are thoroughly cleaned with sawdust and 
all superfluous dye removed. The pelt side is then moistened with 
water and shaved down to the required thinness, removing all super- 
fluous flesh and leather and leaving the pelt clean and free from dye. 
The skins are revolved in a cleaning drum, with maple or other light- 
colored veneer sawdust for several hours, and on removal, and after 

beating free of sawdust, are ready for manufacture into garments. 
While the foregoing is the general process, it is necessary to vary 

it for different skins, and successful dressing and dyeing require long 
experience and much judgment. Owing to the necessity for drying 
the skin a number of times in the dressing, and also after the applica- 
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tion of each coat of dye, the length of time required for both opera- 
tions is six to eight weeks. The expense of this work in London is 
about 14 shillings, while in New York, owing to the higher price for 
labor and materials, it is about $5 for each skin. 

No matter how carefully the unhairing process is performed, a num- 

ber of hairs are broken off near the surface of the fur, and there remain 
many of young growth and not yet above the surface, detracting from 
the beauty and softness of the fur, but adding thickness and durability, 
owing to the protection afforded. In the early history of fur-dressing 
in England and America these few hairs were left in, but when fur- 
seal increased in fashion it became important to have the fur as free 
from coarse hairs as possible. From: 1870 to about 1882 the few hairs 
remaining after the process of depilation were removed commonly by 
hand labor, a slow and expensive process. Most fur-manufacturers 
employed girls to ** pick” the skins. Blowing open the soft fur with her 
breath, the operator cut off the stiff, extended hairs with small shears, 
requiring one to five days for one person to complete a single skin. 

Since 1883 most of this work has been done by complicated mechan- 
ism which accomplishes the work as effectually and far more expedi- 
tiously. In this process the skin is bent across the upper edge of a 
vertical board and the soft fur blown aside and divided by a thin, wide 
current of air from a bellows, when a pair of small knives descend 
and cut off the stiff, upright hairs. The knives are raised, the skin 
advanced the fraction of an inch, and the operation repeated until the 
entire surface is gone over, requiring about one hour to complete an 

average skin. This removal of the short hairs is invariably postponed 
until after the dressing and dyeing are completed. 

On the adoption of fur-seal as a fashionable material, about 1870, 
and the great increase in price which quickly ensued, many substitutes 
were introduced, and since then few furs have been so frequently imi- 
tated. These were prepared from numerous cheaper furs, as otter, 
beaver, nutria, muskrat, cony, and even sheep. The otter, beaver, 

and muskrat imitations were fairly successful, especially for the man- 
ufacture of caps, gloves, and trimmings. They were not satisfactory 
for cloaks, the membrane being too thick and too weak to trim down 
sufficiently thin. The garments looked well at first, but soon showed 
wear, especially at the seams, and the dye faded. A large market was 
developed on the continent of Europe, especially in Germany and 
Russia, for fur-seal imitation prepared from muskrat pelts, this cheap 
substitute greatly injuring the market for the genuine material. 

Owing to the general dissatisfaction resulting from their use, these 
imitations were gradually abandoned by reliable furriers, and with the 
exception of that made from the French cony or rabbit, and known 
as ‘‘ electric seal,” ‘* coast seal,” ‘‘ China seal,” ** Canadian. seal,” ete., 

fur-seal is not frequently imitated at the present time, except, as before 
stated, for trimmings and small articles, 
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BEAVER FURS. 

DESCRIPTION OF BEAVER SKINS. 

- During the seventeenth and eighteenth centuries the beaver fur- 
nished the principal item in the fur trade of the world, but at present 
it is of somewhat minor commercial importance among the aquatic fur- 
bearing animals. The skins received by the wholesale dealers from 
various localities shows different characteristics of pelage. In winter, 
the color on the back and sides is generally dark bay or brownish 

black, tipped with chestnut or russet, and seal-brown on the under 
parts, legs, and feet. The prevailing color ranges toward the south 

to a yellowish tinge upon brown, and in the north approaching a 
glossy blackish brown. In general, the beavers obtained in cold lati- 
tudes are darker than those secured in warmer climates, but those 
from the northwestern part of the United States are very light in 
color. A few black beavers and still fewer spotted ones are obtained; 
also, at very rare intervals, a yellowish white or pure white one is 
taken. The Labrador beaver, now somewhat scarce, is superior to 
those caught farther west, while those of Canada in general, as well as 

of the northern parts of the United States, are superior to those taken 
in the Southern States. 

The overhair of the beaver is from 1# to 24 inches in length, rather 
stiff, and of a dull color for two-thirds of its length from the base, and 
is terminated by shining points ranging in color from the most delicate 
brown to rich, glossy blackish-brown, giving the general color to the 
pelage. The underhair or fur is very thick, fine, and soft, from one- 
half to three-fourths of an inch long, and of a uniform bluish or 
brownish gray color from the roots to the tips. It is denser and 
shorter on the underparts than on the back. The fur becomes prime 
in October in the latitude of the northern boundary of the United 
States, and continues in good condition until May, when it begins to 
deteriorate. The pelts are marketable, however, till about June 15, 

although they are somewhat thin, light in weight, and of less value. 

THE MARKETS FOR BEAVER SKINS. 

The economic use of beaver pelts antedates the discovery of Amer- 
ica. As far back as the Middle Ages, at least, beaver skins were 
used as clothing by primitive people in Europe. Their principal use, 
however, was as furnishing material for fashionable hats for men. 
Beaver hats were worn as early as the twelfth century, but their pop- 
ularity was not permanently established until the sixteenth century, 
and then for more than two hundred years the beaver supplied the 
fashionable world with hat material. As the business increased, it 

resulted in the slaughter of hundreds of thousands of the animals, the 
market consumption in certain years approximating 400,000 skins, 
practically all of which were obtained from Canada and the United 

States. So extensive and regular was the beaver trade that in the 
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eighteenth and the early part of the nineteenth century the skins were 
accepted as currency throughout the western part of Canada and the 
United States and were the standard for bartering with Indians. 

It was not long before the market deniands outran the resources of 
nature and the beaver was in danger of extermination. The price of 
the skins increased correspondingly, selling at times for $8 or $10 per 
pound, and the finished hat for $20 or more. At length the supply 
of the fur became so inadequate that other materials were necessarily 
substituted, resulting about 1839 in the general adoption of the silk 
hat by the fashionable world. 

The demand from manufacturers of hats diminishing, the price of 
beaver pelts fell so low that the hunt proved unprofitable. Later a 
demand developed for the skins in the dressed-fur trade, and the price 
became steady at about $2 or $3 each. This fur became fashionable 
about twenty years ago, and the indications are that it will be in favor 
for many years. Small quantities, partly damaged in the curing, are 
yet used by the hatters, but its employment-is mainly as dressed fur 
for caps, mufilers, gloves, trimmings, etc. Sometimes entire gar- 
ments are made of it, but its weight makes it objectionable for that 
purpose. The darker pelts are usually purchased for the European 
and Canadian markets, while the medium and paler shades are worked 
up for consumption in this country. 

The greater portion of the beaver skins taken on the American con- 
tinent during the last 200 years have been handled at the London 
auction sales. The first sale occurred on January 24, 1672, and was 

an event of much importance. From that time to the present the 
total number of skins handled in London approximates 30,000,000 with 

a total valuation of $100,000,000. The average annual sales at present 
approximate 50,000 in number. 

In addition to those handled in London, about 20,000 beaver skins 
are now marketed each year, being sold at Leipsic and at private sale 
in the United States and Canada. This makes a total of about 70,000 
skins marketed annually in recent years, of which about 10,000 are 

obtained in the United States and 60,000 in the Dominion of Canada. 
In the markets, beaver skins are classed not only according to the 

general localities whence they are obtained, but also according to their 
size and the quality of the fur. In assorting them four grades are 
recognized. ‘Those of the first grade have a flesh-colored pelt, which 
appears fresh and sound, and with long heavy fur, which separates 
down to the membrane when blown into and appears uniformly even, 
fine, and silky. The seconds are almost clear in the pelt and the fur 
only slightly scant or poor. In the thirds the fur is thin, scant and 
poor, and the pelt dark. Fourths are of the poorest quality, with pelt 
almost black or bluish-green color, and the fur short and thin. Each 
of these grades is divided according to size, the large, medium, small, 

and kitts. The prices range from $1.25 for the poorest to $10, $12, 
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and even $16 for those of choicest grade, averaging somewhat less 

than $6 per skin. 

Fifteen years ago large quantities of beaver fur were used in this 

country, and as much as 65 per cent of that sold in London was pur- 

chased for the United States trade. At that time long garments were 

fashionable, and plucked and dyed beaver was much in demand for 

trimmings. During recent years, however, beaver fur has been largely 

out of fashion in the United States and Canada, and consequently the 

consumption in these countries has not been extensive. 

DRESSING AND FINISHING BEAVER SKINS. 

On arrival in the markets beaver skins are rough and greasy, with 

the fine rich fur almost concealed by the coarse brownish hair. In 

the process of dressing, the skins are first soaked in water over night. 

The following day each one is placed, flesh side up, on a flat, hard-wood 

beam, and with a breaking knife a workman breaks up the grain of 

the pelt, thus softening it. The pelts are washed with warm water 

and soap, and then prepared for plucking. The water is removed by 

passing them through either an ordinary roller wringer or a centrif- 

ugal wringer, or, in some houses, by pressing them with the breaking 

knife. The hair side is dried and warmed by artificial heat, care 

being taken to keep the pelt side damp; chalk is sprinkled over the 

surface, and the hair is removed in the general manner described on 

page 291. A very small percentage of beaver skins, probably not more 

than 1 per cent, are left ‘tin the hair”—that is, the overhair is not 

removed. Only a small demand exists for natural beaver, however, 

owing to its rough and coarse appearance. 

Formerly it was customary to shear beaver skins, instead of pluck- 

ing them, and many are yet prepared in that manner on the continent 

of Europe. In this case it is unnecessary to moisten the pelt prepara- 

tory to plucking; but, placing the skin, flesh side down, on a beam and 

using a comb and shears, a workman clips off the greater part of the 

long hairs in much the same way as a barber operates. Beaver 

thus prepared bears some resemblance to sea-otter fur, especially when 

very dark pelts are used, and sheared beaver is often used in imitation 

of that costly fur. The imitation is greatly enhanced when the over- 

hairs are whitened by means of an acid. 

After plucking, the pelt is shaved with a skiving knife, as described 

on page 291, for the purpose of reducing its bulk preparatory to 

leathering. The pelt side is then dampened with cold salt water and 

allowed to so remain over night. The following morning it is 

stretched lengthways and crossways and partly dried. Butter or 

other animal grease is rubbed on the pelt side, and a number of skins 

placed in a fulling or tramping machine in which two hammers push 

or beat and turn them for eight or ten hours. The skins are then 

placed with a quantity of hard-wood veneer sawdust in a large drum, 

over either gentle charcoal fire or steam heat, and revolved for three 
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or four hours. Next they are placed with sawdust in tubs, where they 
are tramped by barefooted workmen for about three hours, each tub 
containing about twenty skins. 

On remoyal from the tramping tubs the pelts are thoroughly 
stretched by hand, and the leather side dampened over night prepara- 
tory to shaving on the following day. Shaving is the most difficult 
feature and is intrusted only to skilled workmen. Lach skin is placed, 
fur down, on a perfectly smooth hard-wood beam, similar to that used 
in skiving, and by means of a skiving knife the operator shaves off the 
membrane of the pelt until the roots of the fur are almost visible. 

The skins are again stretched lengthways and crossways by hand, 

dried, and for the second time placed in the tramping tubs with hard- 
wood sawdust for further softening and leathering. After two or 

three hours’ tramping they are removed, straightened or stretched 
~out, and returned for two or three hours further tramping. They 
are next thoroughly beaten with bamboo sticks to remove the saw- 
dust, and then combed with a fine steel comb to lighten up the fur. 
The skins are then placed on a beam and by means of a large flat- 

bladed knife, sharp as a razor, a workman shaves over the top surface 

of the fur, removing all scattering hairs and impurities, thus complet- 
ing the dressing process. 

While it is not customary to dye beaver fur, many light skins are 
blended to a darker shade, and a few are dyed in much the same man- 
ner as fur-seal. Some few skins are bleached golden brown, and a 
smaller number to a creamy white. Some are silvered by passing 
lightly over them a solution of sulphuric acid, and some are made a 
golden yellow by means of peroxide of hydrogen. 

About twenty years ago many beaver skins were *‘ pointed,” the 
plain solid color being ornamented by inserting white hairs at irregu- 
lar intervals, in imitation of the pelage of the sea-otter or the silver 
fox. The hairs were generally sewed in the pelt by wig-makers, but 

in some cases they were firmly fastened with cement. Badger hairs 
were most frequently employed, but white hairs of the gray fox, 

cony, and skunk were also used. On account of its varied white tips, 
the hair of the Egyptian ichneumon was also in great demand, being 

superior to the hair of the fox, or even the badger. Some skins were 
likewise ornamented with the white tips of small feathers taken from 
the breast of the grebe and less frequently of the peacock. ‘This 
ornamentation was quite fashionable from 1881 to 18s4. 

Beaver fur is especially serviceable for making hats because of its 
remarkable felting characteristics and its durability and glossiness. 
So strong are its felting properties that coats made from cloth of this 
material, manufactured solely by the felting process, have been known 
to wear for years, and it is claimed that in former times beaver fur 
was sometimes felted for hosiery purposes. While it is the most 
desirable of all furs for hat-making, its high cost prevents its general 
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use for that purpose. Practically the only beaver fur now received by 

the hatters is the blown fur obtained from manufacturers’ clippings 
and that cut from skins damaged in curing or otherwise, as has been 

already noted in the chapter on hatters’ furs. But even in using fur 
from these sources, a light hat made from beaver can not be purchased 
for less than about $10, and the price is likely to be $15 or more. 

MUSKRAT FURS. 

DESCRIPTION AND CHARACTERISTICS OF FUR. 

The fur of the muskrat is dense and soft, somewhat like that of the 

beaver, but is shorter and inferior in denseness, fineness, and durability. 
The color is generally drab blue, in some cases with a whitish appear- 
ance, and tipped with reddish brown. The fur of the small muskrat 
found in Alaska is of & light silvery color, almost white on the abdomen, 
and very fine, the pelts from that locality being highly prized when 
beaver hats were in fashion. The fur is concealed by long, stiff, brown 
overhairs on the upper surface and sides of the body. The general 
color of the animal is dark umber brown, almost: blackish brown on 

the back and gray below, but specimens are found ranging through 
the various shades of brown, blue, and yellow to pure white. 

In the Chesapeake and Delaware regions and, to a less extent, in other 

parts of America, in addition to those of the usual coloring, some 

individuals are very dark, so nearly black, in fact, that they are desig- 
nated ‘* black muskrats” in the trade. These are of superior quality 
and value. In some specimens, especially among those found in cer- 
tain regions of Canada, the chest and abdomen is of a chestnut brown 

and in others almost white, but the latter are by no means common. 

Pure white muskrats are occasionally found, but they are of no more 

value in the trade than those of the ordinary coloring, although highly 
prized by collectors of natural-history specimens. As is the case with 
most aquatic mammals, the skins of those occurring in southern locali- 

ties are thicker and more spongy than those in the colder latitudes. 
Muskrat fur is inexpensive, the skins selling usually for 10 to 20 cents 
each; however, under the skill of the fur-dresser and the dyer, it 

assumes a high réle in the form of imitations of more costly furs; in 
retail stores it is found prepared in so many different ways and with 
such a variety of finish as to be scarcely recognizable to the most 
expert trappers who are familiar with the raw skins only. 

PRODUCT OF MUSKRATS AND THE MARKETS THEREFOR. 

While the annual product of muskrats is at present very large, this 
extent is of comparatively recent development. During the eighteenth 
century the annual yield was relatively small and the fur was little 
prized. Many farmer boys found it convenient to set a few traps, 

using some of the skins for making caps, gloves, ete., and sending the 
rest to the market. The average quantity received on the market 
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throughout that century probably did not exceed 100,000 skins 

annually, although on three or four occasions the annual receipts at 
London exceeded 200,000, but in other years they amounted to only 

25,000 or 30,000. During the second and third decades of the nine- 
teenth century the output increased considerably, principally on 
account of the greatly increased market value and the opening up of 
new trapping territory. In 1829, for the first time, the London 
receipts exceeded 1,000,000 skins, the total being 1,165,663. The 
annual receipts thereafter fluctuated greatly, but on the whole con- 

tinued to increase, exceeding 2,000,000 in 1862, 3,000,000 in 1867, and 

4,000,000 in 1871. Since the year last named, the price of the skins 
has greatly decreased, but the receipts at London have been fairly 
constant, averaging about 3,500,000 annually. : 

In addition to those handled at the London sales, about 2,000,000 
muskrat skins are placed on the markets each year. Of these, 1,500,000 
pass through Leipsic, and 500,000 are sold to the furriers of the United 
States and Canada without passing through the two large market cen- 
ters. This makes an aggregate of over 5,000,000 skins annually, of 

which nearly one-fourth are obtained from the Dominion of Canada 
and the remainder are caught in the United States. The total product 
of muskrat skins in the United States and Canada during the nine- 
teenth century reaches the enormous amount of 250,000,000 in number, 

sufficient to make a blanket covering nearly 4,000 acres. 
Formerly the fur of the muskrat was used largely as a substitute 

for that of beaver in hat-making, forming a cheap and fairly satisfac- 
tory imitation. Owing to its scarcity it was then of much greater 
value than at present, selling for 40 or 50 cents per skin, even equaling 
the value of the mink at times. The general adoption of the silk hat 
resulted in a great decrease in the demand, and the price fell as low as 
6 or 7 cents per skin, and trapping then was of little profit. During 

the last sixty years muskrat has been used principally as dressed fur, 

prepared in imitation of the more highly prized beaver, otter, and 
fur-seal. It is about the best of all the cheap furs. 

In the market muskrat skins are classed as ‘‘firsts,” ‘* seconds,” 

‘‘thirds,” ‘‘fourths,” and ‘‘kittens.” The firsts are those caught 

during the spring or very late winter; seconds are caught in mid- 

winter; thirds, those taken in very early winter or fall; fourths, in 

‘arly winter or fall, and are poor and small: and kittens are those less 

than 3 or 4 months old. The value of the skins varies from 5 to 40 

cents each, according to color and condition. Those from the Chesa- 

peake average about 14 cents each for brown and 25 cents for black. 

The black pelts are marketed principally in Russia, where they are used 

for coat linings, but many are used in England, France, and America 

for cloaks, trimmings, and gloves. The price of the No. 1 black skins 

at the last London sales averaged 1s. 3d.; in 1891 it was about 1s. Td., 

while in 1875 it was over 3s. The lighter skins fetch about Td. each. 
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DRESSING MUSKRAT SKINS. 

At the fur-dresser’s, muskrat skins are first dampened on the pelt 
or flesh side with salt water and permitted to so remain over night, 
for the purpose of softening. The following morning the skins are 
placed in a tramping machine, where they are fulled or tramped for 
eight or ten hours. Formerly the tubbing process was used, but the 
tramping machine is much more economical and is now employed for 
these skins by nearly all dressers. In tubbing, a good operator can 
work 100 muskrat pelts in a day, whereas a tramping machine can work 
2,000 in the same length of time. 

The pelts are next covered with a mixture or paste of sawdust and 
salt water and so remain over night. The water is used to keep the 
pelt soft, the salt to prevent the hair from falling out in the heating, 
and the sawdust to hold the moisture. The following morning the 
skins are cut open down the front, provided they are cased, as is the 
general rule, and are then fleshed, in the manner described on page 
292, one man being able to flesh 200 to 300 per day. They are now 
stretched lengthways and crossways and hung up to dry. When 
thoroughly dry, in the leather as well as in the hair, they are again 
moistened with salt water on the leather side, remaining thus over 

night. They are next brushed on the leather side with animal fat, 
such as butter or fish oil and tallow, most of the grease being placed 
in the center, and the skins laid in pairs with the hair side out. ~ After 
remaining thus over night, they are placed in tramping machines and 
worked constantly for 6 or 8 hours or until thoroughly soft and pliable. 
On removal from the tramping machines the skins are stretched in 
every direction. 

At this stage the fur has a dirty, greasy and uninviting appearance, 
the grease and sawdust having worked into it during the preceding 
operations. The skins are placed in quantities of 300 or 400 with 
sawdust in revolving cleaning drums; where, exposed to steam heat 
or charcoal fire, they are revolved for about three hours, the sawdust 
by that time having completely absorbed the grease, leaving the fur 
clean and soft. They are next inclosed in a beating drum, previously 
described (see pp. 293), where they are revolved for two or three 
hours. On removal they are beaten with rattans and the fur cleaned 
with a comb. The pelt of many muskrats is quite thick, and these are 
selected out at this stage of the process and fleshed down, thus com- 
pleting the operation of dressing with the exception of plucking. 

Plucking is performed the same as in case of beaver pelts, except 
that it is done after the pelt has been dressed rather than before; after 
plucking, the fur is again cleaned and the process is ended. Twenty 

years ago 85 per cent of the muskrats were plucked, but at present 
the conditions are reversed and only a very small percentage are so 

treated. Indeed, on one occasion the writer spent nearly two hours 
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among the furriers of New York in fruitless quest of a plucked 
muskrat skin, visiting eight or ten of the principal establishments, and 
finally was obliged to have one specially plucked for his use. 

For the home dressing of a small quantity of muskrat skins the 
following has been recommended: After washing them in warm water, 
all fatty and fleshy matter is carefully removed. In a liquor composed 
of 10 gallons of cold soft water, 8 quarts of wheat bran, } pint of old 
soft soap, 1 ounce of borax, and 1 pound of salt, the skins are soaked 

eight or ten hours if they are fresh, or until very soft in case they 
have been previously dried. The salt should be omitted from the 
solution if the skins have already been salted, and the addition of 2 

ounces of sulphuric acid to the solution will prepare them in about 
one-half the time. The skins should then be soaked in a liquor made 
of 10 gallons of warm soft water, } bushel bran, and 24 pounds sul- 

phuric acid. The bran should be stirred in the water until thoroughly 
mixed, and then left to stand in a warm room until it ferments, when 

the sulphuric acid is added by degrees and with constant stirring. 
After soaking in this liquor for about four hours, the skins are 

removed and rubbed with a fleshing knife and then over a smooth 

beam until dry. 
Muskrat fur is used more extensively in Europe than in America, 

the Russians and Germans being especially large consumers. It is 
employed in making gloves, collars, capes, muffs, trimmings, linings, 
etc., and is made up either natural, plucked, plucked and pointed, or 
plucked and dyed black or various shades of brown. Large quantities 
are used as linings for overcoats and long wraps, from forty to sixty 
being necessary for each garment. Sometimes the under parts are 

used separately for this purpose, the natural bluish-white color being 
quite effective. The skins of young animals are especially suited for 
linings. The unplucked skins are frequently dyed to imitate mink, 
and sold as Alaska mink, water mink, or black mink. 

Two or three decades ago quantities of muskrat skins were plucked 
and dyed to imitate fur-seal, the resulting article readily deceiving the 
uninitiated. While the fur is soft and short, it is not as thick as that 
of the fur-seal, and the leather is much heavier and not sufficiently 
strong to permit its being scraped to a suitable thinness. After a few 
weeks’ wear the fur becomes matted down, being less elastic than seal 

fur. During the eighties the use of muskrat for this purpose was 
extensive, especially in Europe, thus providing a large market for 
this abundant and easily procured fur. It injured the popularity of 
fur-seal, persons hesitating about paying 5200 for a garment when a 

fairly good imitation was obtainable for one-fifth of that amount. 
The imitation, however, was generally unsatisfactory to the trade, and 
on the introduction of ‘‘ electric seal,” made from the cony, the use of 
muskrat pelts for this purpose was generally abandoned, except for 

small articles, as gloves, caps, ete. 
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BUR TOn SLE COVE U_OR NUTRIA. 

Somewhat similar to the beaver and the muskrat is the coypu, some- 

times called the South American beaver. In the fur trade it is known 

exclusively as nutria, from the Spanish nutra, the otter, owing to the 

similitude of its fur to that of the otter. It inhabits the river banks 

and low lands of South America, and is most numerous in the vicinity 

of Rio de la Plata. The hunting season is from May to October, and 

after the pelts have been cured by drying they are sold to traders, 

who bale and ship them to Hamburg, London, and New York. 

Nutria fur is short and silky, and except on the back is quite thick, 

being choicest underneath the body. Its similarity to beaver fur is 

noticeable, differing principally in being much shorter and less brilliant. 

The overhairs are bristly, from 1 to 3 inches in length, and of a brownish- 

yellow color. This fur was introduced in commerce about 1810, as 

a substitute for that of beaver in hat-making. After the silk hat 

came into fashion, nutria was gradually adopted as a dressed fur and, 

as in case of muskrat, largely in imitation of beaver, otter, and fur-seal. 

Probably one-third of the output is yet consumed in hat-making, being 

used for choice grades of soft hats. 
The product fluctuates considerably, but is always large. Two or 

three generations ago five or six million skins were sometimes shipped 
from South America in a single season, and over 5,000,000 have been 

received at New York in one year. Owing to imperfect curing, or 
improper storage afterwards, many of the pelts arrived in faulty con- 
dition and were suitable for little other than glue manufacture. The 

abundance of the animals was greatly reduced, and at the same time, 
owing to conditions in the hat trade, the value of the fur decreased, so 
that the output shrank from 6,000,000 pelts annually to about one- 
tenth of that number. But during the last two or three years the 
output has been much greater, amounting in 1900 to somewhat less than 

2,000,000 skins, obtained principally from the valley of Rio de la Plata. 
It is estimated that about 75 per cent of the product is used in the 
United States. Owing to the varying supply, the price has fluctuated 
considerably, ranging from 84 to 30 cents per pound. The skins are 
usually sold by weight, one of fair size weighing 6 or 8 ounces. 

The dressing is quite similar to that of beaver skins, the principal 
difference being that the pelt of the nutria is not ‘* broken” (see 
p- 291), the overhairs are pulled out by the picking knife instead of 
with the beaming knife, the pelt is fleshed instead of being shaved, 
and it is oiled after fleshing instead of before. These differences in 
treatment are due principally to the greater thinness and weakness of 
the pelt. In dressing, the nutria skins are soaked in water over- 
night and washed thoroughly in warm soap water until the membrane 
is perfectly clean. The water is then remoyed and the skins prepared 
for plucking by drying the fur and overhair, at the same time keep- 
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ing the pelt moist. The overhairs are removed principally by hand, 
the workman pulling them out by grasping them between a dull knife 
of soft metal and his thumb, protected by a rubber cot. Practically 
all nutria skins are plucked, it being difficult to find a single dressed 
unplucked skin in New York. ; 

If convenient, the pelts are soaked again overnight in cold water, 
and then fleshed by drawing each one successively across the edge of a 
large vertical knife (see p. 292). After fleshing, the skin is brushed 
on the pelt side with strong salt water, and after remaining in that 
condition over night, it is treated in much the same manner as a beaver 
skin. It is moistened on the flesh side with some animal grease, pref- 
erably butter, worked in the tramping machine or the tramping tub, 
the grease removed by revolving in a drum with sawdust, and the 
skin freed from sawdust in a cleaning drum. It then goes to the 

picker, who places it upon a beam and skims over the surface of the 
fur with a large flat-bladed knife having a razor-like edge, removing 
the remaining hairs, thus completing the process. 

Nutria fur, natural, plucked, or plucked and dyed, is used for all 
the purposes of beaver fur, and the choicest can be distinguished from 
the latter only by experts, being nearly as fine and durable. It is 
used principally as a dressed fur, the overhairs being removed and the 
fur dyed dark brown, affording one of the best imitations of fur-seal 
for small articles. It is also dyed various other shades of brown, and 
occasionally is silvered with acid as in case of beaver furs. 

OTTER FURS. 

CHARACTERISTICS OF PELAGE. 

The fur of the otter is short, abundant, and of fine quality. It is 
slightly waved and silky and is similar in appearance to that of the 
beaver, but is somewhat shorter and more delicate and glossy. The fur 
on the stout tail is of the same character as that on the body, but not 
so long. That on the body is of a whitish-gray color for two-thirds 
of its length from the base, rich brown at the tips, and is interspersed 
with stiff, thick overhairs similarly colored. The general color of the 
overhairs is brown above and a little whiter beneath, with chin and 

throat whitish. The shade of brown varies according to the locality 
in which the animal lives; in eastern Maine this is almost black; in 

Canada, Nova Scotia, and Labrador it is dark brown; in Alaska and 

British Columbia the animal is light brown. The fur on the throat, 
under parts, and inner surface of the legs is usually of various shades of 
brown. White or albino skins are occasionally secured, and silvery, 

erizzly, mottled, and slate-colored are met with at times. 

TRADE IN OTTER SKINS. 

The early trade in otter skins in America, although never so exten- 
sive, was almost contemporaneous in its development with the trade 
in beaver furs. In the operations of the early fur-traders in the pres- 
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ent limits of the United States many otters were obtained. It appears, 
however, that the capture of these was merely incidental to the taking 

_of beaver. Indeed, during the first hundred years of the exploitation 
of America the beaver was almost the only fur-bearing animal whose 
capture was a special object of industry. Later, however, with the 
increase in value of the pelts, the otter became an object of special 
pursuit, and by 1777 the industry reached an extent from which it has 
varied little up to the present time. 

It is quite remarkable that the number of otter skins which are 
handled annually at the London sales should have fluctuated so little 
during the last 140 years. From 1763 to 1900 the annual quantity 
exceeded 30,000 only twice, and it fell short of 8,000 the same number 

of times, and the average by decades is nearly the same throughout 
the last 120 years. 

With the exception of the nutria, a smaller proportion of the total 
product of otter skins are now handled at the London sales than in 
case of any other aquatic fur, only about one-third of the American 
product being sold there. The others are sold at Leipsic or directly 
to the furriers of the United States and Canada. The best local 
markets for otters are in Russia and Greece, where the fur is much 

used for caps, collars, and trimmings. 
Out of a total of 7,865 otter skins sold in London in March, 1901, 

3,293 were No. 1; 2,498 were No. 2; 1,318 were No. 3, and 756 were 
cubs. The No. 1 averaged in value 28s. 6d.; the No. 2, 20s. 6d.; the 

No. 3, 12s. 1d., and the cubs 5s. 6d. per skin. These prices were 
somewhat less than the average in 1900. The highest price secured at 
the 1901 sale was 115s. each for a lot of 42 skins, while the lowest price 
was 3s. each for a lot of cubs, and also for a number of part pale No. 3. 
Exclusive of the cubs, those of a brown color numbered 269, while 301 

were partly brown, 693 pale, 1,691 partly pale, and the remaining 
4,155 of the distinctive dark otter color. 

DRESSING OTTER SKINS. 

When received at the fur-dresser’s, otter skins are almost invariably 
cased, and are first cut open: longitudinally down the chest and abdo- 
men. The pelt is soaked in salt water over night for the purpose of 
softening it and preparing it for ‘‘ breaking.” The following morn- 
ing each skin is placed on a beam, and a workman proceeds to break 
up the grain of the membrane by the process described on page 291. 
The pelt is now washed in warm soap water and the water removed, 
as in case of beaver skins. (See p. 311.) If the overhairs are to be 
plucked, that is done next. The choicest skins are left ‘‘in the hair,” 

the number amounting to about a third of the total quantity dressed. 
The plucking is done in the manner described on page 291. 

The pelt, which has become less bulky and quite soft from frequent 
handling, is now placed on a beam and skived in the general manner 
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further described on page 291. It is next dampened with cold salt 
water and allowed to thus remain over night. The next morning it is 
stretched lengthways and crossways and partly dried, when it is ready 
for the leathering process. It is well rubbed with butter, or some 

other animal grease, and placed with others in a tramping machine, 
where it is worked for hours. On removal the skins are revolved for 
three or four hours with a quantity of hard-wood sawdust ina cleaning 
drum, under which there is steam heat or a charcoal fire. Next they 
are placed in tubs with a quantity of sawdust, where they are tramped 
for about three hours by barefooted workmen and on removal are 

thoroughly stretched. The leather side of the pelts is dampened over 
night and then shaved down to a uniform thickness as in case of beaver 
skins. (Seep. 311.) A skillful workman can shave 30 or 40 otter pelts 
inaday. The skins are then stretched, dried, and placed for a second 
time in tubs with hard-wood sawdust and tramped for two or three 
hours, then removed, stretched again, and returned for two or three 
hours’ further tramping, and then the fur is straightened out with a 
fine steel comb. The skins now receive a thorough beating with rat- 
tans to remove every vestige of sawdust and to lighten up the fur. 
If they have been unhaired, they go to the workman who removes all 
scattering hairs by means of a broad-bladed knife. 

The methods of dressing otter furs have been greatly improved in 

this country in recent years, and the reputation of American workmen 
in this particular is preeminent. Otter skins having coarse overhairs 

are greatly improved in appearance by plucking, as the fur is 
extremely soft and dense. When plucked, the fur is used either 
natural or dyed various shades of brown. A few skins are clipped. 
This fur is very durable, the leather being strong and fine-grained. In 
the natural state choice otter makes rich trimmings for seal sacques; 
and the plucked fur, both plain and dyed, is used for caps, gloves, capes, 
and garments. The skins are also used for coat collars and storm coats, 
more especially in Europe. In Scotland many are used in making the 
characteristic sporrans. 

During recent years otter has been extensively dyed in imitation of 
the fashionable fur-seal, being cheaper than the latter, and when care- 
fully and newly prepared can be distinguished only by experts. The 
price of good otter skins and the cost of dyeing the same is so great 

that these dyed skins have cost nearly as much as fur-seal. This has 
retarded their popularity, but with the advancing price of fur-seal 
dyed otter will doubtless find a larger market. In appearance it is 
the equal of seal skin and its wearing qualities are excellent. It is 
desirable to dye otter skins while in the raw state, as the grease pre- 

vents the dye from penetrating and injuring the leather, which would 
be weakened if the dye were applied after the skin had been dressed. 
Only the heavy-furred skins are selected for this purpose. 
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SEA-OTTER FURS. 

The sea-otter yields the most valuable of all aquatic furs. The skins 

are of the greatest value in the third or fourth year of age, when the 

overhairs are scanty, exceedingly fine, and extend but little beyond 

the fur, which is unusually dense, fine, and silky. There appears 

to be little difference in the quality of the pelage at different seasons 

of the year. The glossy, durable fur is about three-fourths of an inch 

in length all over the body, except that on the feet, head, and tail it is 

rather shorter, finer, and with fewer overhairs. The under portion 

of the back, the nose, and the upper lip are the only naked parts. 

The color of the pelt varies considerably, the predominant shade 

being lustrous brown brightened with silvery overhairs. Some pelts 

are a deep brown or a brownish black, and are known in the trade as 

“black.” Others are brown, with a tendency toward bluish green or 

dark-plum color, and are known as ‘‘dark.” The fur is in all cases 

lighter on the abdomen than on the back. The hair on the head is 

lighter in color, and is light brown in the brown variety, but in the 

black animals it is almost completely white, the effect of the large 

number of white overhairs. The skins from British Columbia, Wash- 

ington, and Oregon are frequently of a yellowish-brown hue, and 

albino skins have been taken rarely. 

The choicest sea-otters have dense, brownish-black fur of silky, 

shimmering gloss and extreme fineness, exhibiting a silver color when 

blown open and with a reasonable number of white hairs regularly 

distributed, too many white hairs depreciating the value of the pelt. 

The skin of the male is usually more valuable than that of the female, 

being more brilliant and velvety in appearance. After they pass the 

age of perfection the fur becomes a dingy brown. 

The skin is remarkably loose, like that on the neck of a young dog, 

and 12 inches or more of slack may be gathered in the hands from 

most parts of the body, the pelt of an individual 3 feet long readily 

stretching to 5 feet. A full-grown prime skin, which has been 

stretched before curing, is about 6 feet long and 24 to 30 inches wide. 

The sea-otter belongs exclusively to the shores of the North Pacific 

Ocean and the adjacent seas, its range extending from Bering Sea 

southward to Japan on the Asiatic coast and possibly to Mexico on the 

American coast. It was formerly quite abundant throughout that 

region, but its numbers have been so reduced by excessive hunting 

that it is now very rare and in great danger of extermination. 

The territory within which sea-otters are at present taken extends 

along the American coast from the Aleutian Islands southward to 

Washington, and on the Asiatic coast from Kamchatka to Japan. In 

most of that region, however, the catch is exceedingly limited, the 

annual product on the entire coast of the United States, exclusive of 

Alaska, for instance, not exceeding one dozen. The bulk of the catch is 

obtained now, as 100 years ago, among the islands of southeast Alaska. 

F.C. 1902—21 
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The total product of sea-otter skins, obtained from the North Pacific 
since the development of the hunt, about two hundred years ago, 
approximates 700,000, made up as follows: 

By whom obtained, Nome 

Russian traders, Previous tO 1797 .. 0c. c cee ewww ec eee eee new e nnn nn cece cn nnsccencecccccaes 130, 000 
ROUISSIEL AIM CTI CA TINO Os i, G1 SOM, oe eraser re oie ele elete siete tte alm wn etal ree tetnteleltat oieste eaten tia aielalalo ai aim (nie olwiainiayeieiale 160, 000 
Miscellameous traders, W7SD—1 S25 5 or aie arctic cle ie ele lle ae late a te tet wf ae oleae) wl a etelett 250, 000 
Miscellaneous: traders: 1829-1867. seca vs csrec ccieteteiareie wloreie aeterereta eee iter c (e (njeletsioicie'=: ele teio eee ee 15, 000 
Miscellaneous traders: 18G8=1900 oe sare aa nte creinlolatm ein wie mie eieiclotetale ie ate tal tite iniwiateloletnininicivlelele'sjefuia’hereieea = 145, 000 

Assuming that these skins cost the consumers an average of $150 
each, we haye a total of $105,000,000 expended for sea-otter furs, of 
which doubtless over 95 per cent came from residents of China and 
of Russia, and probably more than 80 per cent from the Chinese alone. 
A single skin has sold for $1,400, and though that is a fancy price, 
$700 or $800 is not unusual. The value is determined by the size, 
richness of color and texture, and the depth of the blackish bue stud- 
ded with a suitable number of silvery hairs. The market value has 

varied somewhat from year to year, but has been high ever since the 
origin of the traffic in these furs. At the time of Cook’s celebrated 
voyage to the North Pacific in 1778, the price of a prime skin was 
about $120 inChina. In 1802, when the largest collection was made— 
25,000 skins—the average price of large and small at Canton was about 
$50 each. In 1840 prime skins sold readily for $150 each out of the 
vessel. The average price of all skins at the London sales in 1888 was 
£21 10s.; in 1889, £33; and in 1891, £57; but the first-quality skins 
fetched much higher prices. At present, pelts average in value £65 
each, including cubs as well as prime skins, while choice specimens 
readily fetch £200 each. 

Seldom do the choicest sea-otter skins enter into the retail trade in 
America or England; and although the greater part of them are caught 
within the limits of the United States, it might be difficult at times to 
find a dozen skins in all the fur stores of the country. This fur has 
ever been held in high estimation by the Russians and Chinese, but the 
great cost limits its use to the wealthy classes exclusively. It is the 
royal fur of China, being worn by officers of State, mandarins, and 
other persons of importance in the Celestial Kingdom. In Russia it is 
used principally for the collars of overcoats. Sea-otter fur is also used 
for making muffs and for bordering fine garments made of textile fab- 
rics or of other costly furs. Owing to its great weightas well as cost, 
entire wraps are rarely made of it. 

While many sea-otter skins are marketed in Asia and Russia, prob- 

ably 80 per cent of them pass through the London auction sales held 
in March of each year. The large decrease in the abundance of these 
animals is well illustrated by the decreasing numbers offered at those 
sales, the quantity sold at present being little more than 10 per cent 

of what it was twenty years ago. 
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The following shows the quantity offered at those sales during each 
of the last thirty years: 

Ti 

£ | No. of || 7 | No. of || ae | No. of Year. | skins. || Year. | skins. || Year. | skins. 

MOMs tertacros. 5 Bae le ee PESTS Oy pole ss seme Sheets Soe 1b, O47a Ib 180s cs. sei 28ecsceses 2,329 
TS (ke Sc te a one eee ASSO (ic| ll G2 ealocisiafalsia sats iene as De GOn Boe re ceicisis o wraiaje'erasie cyeiec 1,368 
1 CY BSA eS RAR ee olisc ty (0) sy] tal Cece eee a ee ey ne nee DEGSON SISO ases ses ces oes eo 1,788 
DOTA a Se See oe See | 4,920 | S84 NS ares aerate sie cee He OS O3S5i| MUS OL eee emcta cre aero 1,533 
ASTOR ate secon feed OOS ML SSo mes seas ates Seem) AS GOS T89b GS coe. acct ecticme 1,221 
TSG. 2 fees aeccinaas ae oe | 5,059 | dhs DepSSshens Sonsecsouace WAN OA | SOG tesa ect eys sors cect, 05,8 1,550 
a LSA aR ta Aas | AZO 1GOds dace car ceeeoodec tes SOAS eS OVE acpyeccctelorer SS aeicies 1, 201 
ibe Vice aaer sa aos ee eenA ore He OS 2DGr ||| L8G ae ratere cts parse ora/s crise rere ASO 2a HeSI Gee erisicaeaisais oats ls's/s sic 955 
They Sao ae Se Ce a Ree See DelrOnl||pLGSOe eee neem eee ane SOUS BOO Eas A eo took ceclvsaree 760 
ASSO EMO Sasi oeiseciscesney cts | 5, 583 USQOL cee ce ewe cece ects [25703 || IS OU ees tec socnoseqeeee 584 

The sales of Messrs. C. M. Lampson & Co., London, for March, 
1901, included 409 sea-otter skins,” of which 145 were large black skins, 

which sold at prices ranging from £52 to £280 each, or a total of 
£12,585 for the 145. The next largest class was a total of 118 large 
dark skins, varying in price from £48 to £125 each, or a total of 
£7,640. Only 14 brown skins were offered at that sale, of which 13 
were large and 1 was of medium size. Out of the total of 409 skins, 
there were 276 large ones, the others consisting of 96 medium, 25 
small, 1 extra small, and 11 cubs. The average value of the large 
skins of all classes was £75 6s. Td.; of the medium size, £50 8s. 10d.; of 
the small size, £35 6s. 5d.; of the extra small, £12; and of the cubs, 
£2 1s. 10d. Four very small cubs sold for 10 shillings each. While 
it is extremely gratifying that the large skins formed so high a percent- 
age of the total number, yet it is to be regretted that there were any 
small skins whatever, and the taking of cubs was wanton destruction 
of valuable resources. The prices realized in 1901 were practically 
the same as in 1900, when 584 sea-otter skins were offered. 

The following summary shows for each grade of skins at Messrs. 
C. M. Lampson & Co. March, 1901, sale, the number sold, minimum 

and maximum prices, total selling value, and average selling value: 

| No. of | Minimum | Maximum] Total | Average 
Designation. skins. price. | price. value. value. 

Wane CmDIBCK =. en acoso eee a cieciicn dak sien tees | 145 £52 | £280 | £12,585 £86.79 
ei ae ate a eels erstonele ioe eee hiecisaceieiee aan 118 48 | 125 7,640 64. 75 
ILO WDse geen oe eee eee enone geese aeseouee 13 38 68 | 570 43. 85 

Ne daim bl aGk = See Peco sens sacien sane hase webct e 43 40 | 75 2, 258 52.51 
GTS tec See eon oan bee ene eee 52 32° | 70 | 2,549 49. 02 
TONLE She Sa eee eee eee Ele eee ek 1 36 | 36 | 36 36. 00 

Sine ack enon see sueem nn pees | Ne 11 32 | 42 | 393 39. 73 
CEU Reta mi ie oR eee ae aetsio mm vaso ndloe oetiaaae 14 30 40 | 490 35. 00 

Pxurenemell dari: Sos en este cece sccenemcete } 1 12 12 12 12.00 
(CUES LEE Se a See eee he, tao Se en 11 + 3 23 2.09 

| ee | 

ROGH Peete See eto S22 nc Wee aoe ae = 409) toa Sececeee | SSeS eae 26, 556 64. 93 

DRESSING SEA-OTTER SKINS. 

The sea-otter should be skinned as soon as practicable after killing, 
and if caught far from the shore or from the vessel it should be laid 
out smoothly in the bottom of the boat and covered over with seaweed 
SS SRE SS RR EE 

aA total of 422 were offered, but only 409 were sold. This comprises the bulk of the sates of sea- 

otters throughout the world for that year. 
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or otherwise protected. In skinning, a cross slit is made down the 
hind legs and a longitudinal cut made along the under side of the tail 
throughout its length, and the pelt drawn flesh side out over the body 

and head without cutting along the abdomen. No fur whatever is left 
on the carcass—tail, legs, and head being carefully stripped of their 
covering, though the fur on the legs and head is of relatively little value. 
The pelt, with the fur inside, is then tightly stretched on a stretching 
board. The fat adhering to the flesh side is carefully removed, the 
holes made by spears, or otherwise, carefully sewed up, and the pelt 
placed in the open air, protected from the sun, to dry. When quite 
dry, the fur is combed and the pelt rolled up and stored in a safe place, 
whence it is occasionally removed and examined for moths, ete. 

The present method of dressing sea-otter pelts is much less com- 
plicated than the treatment of beaver or mink, but, owing to the great 

value of the fur, extreme care is taken at all stages. The flesh side is 
first dampened over night with salt water, and then greased with choice 
butter, and several skins at a time tramped in a foot tub for four or 

five hours. Fine hard-wood sawdust is then added, and the tramping 
continued for two or three hours longer. On removal they are mois- 
tened with soap water over night and then shaved to thin the pelt, the 
same as in dressing beavers. Next they are worked in a tramping tub 
with fresh sawdust for two or three hours, and on remoyal are cleaned 

of sawdust, either in a beating drum or by striking with rattan sticks. 
After combing with a fine steel comb, the skins are ready for delivery. 
Owing to the care necessary in the process, the cost of dressing sea- 
otter skins is about $2 each, compared with 50 cents each for those of 
beaver and otter. Unlike other cased pelts, sea-otters are rarely ever 
cut open at the fur-dresser’s. 

MINK FURS. 

The pelage of the mink consists of dense soft fur, of excellent qual- 
ity and nearly uniform on all parts of the body, overtopped by stiff, 
lustrous hairs about three-fourths inch long. The color shows marked 
variations, ranging from a light dull-yellowish brown to a dark brown- 
ish black, but is ordinarily of a rich dark brown or chestnut brown 
glossed with black. It is usually slightly darker on the upper parts 
than below, the back and tail being the darkest, and the gloss is also 
most marked in the fur of the upper parts. The choicest are nearly 
black, approximating the desirable hues of sable, these being generally 
from New England, the wooded districts of Nova Scotia, and the 

Province of Ontario. The lighter colored are of less value, and are 
usually dyed or blended to the desired dark shade. Albinos, as well 
as mottled and drab-colored pelts, are occasionally secured. Some- 
times skins with white hairs sprinkled in the brown fur are obtained. 
Often there is a white spot on the throat similar to that of the marten, 
and a white spot or line of varying length sometimes occurs undei- 
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neath. At times the long, bushy, and somewhat tapering tail is tipped 

with white. Minks from southern localities generally have fuller and 
thicker tails than those from farther north. 

The fur is generally dark bluish-brown and sometimes dark blue in 
case of very dark pelts. It is dense, glossy, short, and exceedingly 

durable, making it one of the most economical furs in use. The skin 
is very thin, the thinnest of all the aquatic fur- bearers, yet it is very 

tough. The mink pelts from cold localities are the choicest and most 
brilliant; those from southern regions are coarser, harsher and with 

less difference between the fur and the overhair. They are marketable 
only when taken late in autumn, in winter, or early in spring. 
When the fur of the mink was very fashionable and correspondingly 

high in price thirty years ago, several attempts were made to raise 
these animals in confinement. But it was found difficult to rear them 
when large numbers were kept together, the breeding being reduced 
and the females quarreling and fighting and frequently killing the 
young. Practically all these experiments ended in failure. 

MARKETS FOR MINK SKINS. 

Few furs surpass that of the mink in richness of coloring, quality, 
and durability; yet, owing to the capriciousness of fashion, it has 
frequently sold at a comparatively low price. It furnishes a striking 
example of the vagaries of fashion in the fur trade. Formerly it was 
used almost solely for imitating marten. About 1860 the fashionable 
world took a fancy to it for cuffs, collars, trimmings, and even for 
garments of various sorts, resulting in increasing the market price of 
the pelts from about 50 cents each to $8, $10, or even $20 for very 
choice skins. A mink muff of good quality sold for $75 or $100, and 
a full-depth mink wrap sold at times as high as $1,500. Indeed, dur- 
ing the sixties, it was the leading fashionable fur of this country. 
Then its popularity gave way to fashion’s demand for change of color 
and shorter pelage, and the price of prime skins decreased from $15 
each in 1864 to $8.50 in 1866, to $3 in 1878, and to $1.25 in 1883. For 
many years the mink was out of favor and it almost disappeared from 
the market, But among those who could be independent of fashion, 
this warm, durable fur maintained its former popularity. It is now 
somewhat more in demand, but is moderately cheap compared with 
prices prevalent thirty-five years ago, rarely selling for more than $3 
each wholesale, except for very choice skins. In consequence of its 
many good qualities, it merits much greater popularity than it enjoys. 

About 400,000 mink skins are sold in London each year. This 
represents about 55 per cent of the total product of mink, the other 
skins being disposed of at private sale to furriers in Europe and 
America. About 80 per cent of the total product is obtained from 
within the limits of the United States, the remainder coming princi- 
pally from Canada. 
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DRESSING MINK SKINS. 

Mink skins as received at the dresser’s are usually cased, the fur 
being turned inside and only the greasy skin appearing, and they 
usually remain cased during the entire operation of dressing. <As 
may be required, the fur and the leather sides are successively turned 
outward, and this tedious process forms one of the principal items 
in dressing this fur. The first operation is to place each pelt on a 
beam and scrape or beam off all the grease and surplus flesh adhering 
to the membrane. They are next moistened on that side with salt 
water. After remaining thus overnight they are placed in a tramp- 

ing machine, 2,000 pelts at a time, and revolved for four to six hours, 
until they are thoroughly softened. In the best establishments, the 
same result is accomplished in the tramping tubs. They are next 
turned fur side out and cleaned in a revolving drum containing saw- 
dust and a few handfuls of plaster of paris or fuller’s earth. This is 
continued until the grease is entirely removed, when they are revolved 
in the beating drum and the sawdust, etc., removed. 

On removal therefrom the skins are turned leather side out, moist- 
ened with salt water over night, then fleshed, as described on page 
292, After fleshing, they are stretched as wide as possible with 
special iron stretchers, hung up and dried. The following day they 
are placed in the foot tubs—100 skins and 1 peck of sawdust to each 
tub—where they are treaded by barefooted workmen for about three 
hours. On removal they are stretched lengthways and beaten with 
‘attans or in a beating drum. Then they are turned fur side out, 
placed in the cleaning drum with fine hardwood sawdust and revolved 
until thoroughly clean, which may require five or six hours. They are 
again placed in the beating drum to remove all the sawdust. On 
removal therefrom the fur is combed straight and they are turned 
leather side out and cleaned and polished with a fleshing knife, or, 
according to more recent practice, on an emery wheel. 

Mink fur is manufactured into muffs, wraps, gloves, caps, and boas, 
either in natural state or dyed. Many skins are also used for coat 
linings. The tails are usually made into capes. Mink pelts are never 
plucked unless the overhair is exceptionally poor. This fur is very 
durable, lasting with moderate care a generation or more. The writer 
recently examined a mink muff ‘‘almost as good as new,” which had 
been in use for more than fifty years. Mink fur is very frequently sold 

under the name ‘*American sable.” 
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AQUATIC LEATHERS. 

GENERAL REVIEW. 

The crude skins and hides of aquatic as well as of land animals are 
easily putrescible when left in a green state, and if dried they lack 
suppleness, and are hard, unpliable, and almost impermeable to air. 

Leather, on the contrary, is one of the most imperishable of animal 
products, and is supple and porous to a greater or less extent accord- 
ine to the process of manufacture. To transform the crude skins 
into leather is the business of the tanner and the currier; the former 

removes the tendency to putrefaction and incidentally increases its 
strength, durability, and imperviousness to water, and the currier 
renders it soft and pliable and at the same time imparts to it such finish 
and coloring as suit the special purposes for which it is intended. 

Leather is made from the skins of practically all the aquatic mam- 
mals and of some species of fishes; but at the present time, except 
among primitive people whose stock of raw materials is limited, these 
products rank among novelty or fancy leathers. Ordinarily the sup- 
ply of aquatic animals yielding skins suitable for tanning is so small 
or so difficult to obtain, compared with the enormous quantities of 
domestic animals available, that the leather made from the former can 

not compete in price with that from the latter. The nearest approach 
to competition is in the case of seal leather, of which large quantities 
are produced each year, the value of the annual product averaging 
$1,500,000; but the durability and choice grain of this article secures 

for it a much higher price than is obtainable for a good quality of 

calfskin. The hide of the beluga, or white whale, is one of the best 

of all skins for leather purposes on account of its durability, strength, 
and pliability; it is sold as porpoise leather, and probably $200,000 
worth of tanned hides are marketed annually. Alligator skins are 
also obtained in large quantities, and, owing to the peculiarity of 
their markings, are used entirely as fancy leather; the total value of 
the output amounts to about $500,000 annually. Tanned walrus hides, 
and especially the thick ones, are in great demand for polishing 
wheels and other mechanical purposes, and probably $100,000 worth are 
sold annually. These are the only aquatic leathers which at present 
have an established position and a fairly constant price in the markets, 
but they are not the only aquatic leathers obtainable, the writer having 
collected 31 other varieties, although these are used in such small quan- 
tities that no constant market exists for them. Among those used toa 
less extent may be mentioned sea-lion, porpoise, sea-elephant, manatee 
or dugong, water moccasin, frog, otter, beaver, beaver tail, muskrat, 
and a variety of fish skins. 

The art of the tanner has been so developed that the preparation of 
certain skins in imitation of others is by no means a difficult process. 
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The hides of walrus, sea-lion, sea-elephant, ete., are generally so 
damaged by the animals fighting among themselves, and from other 
‘auses, that, while the raw pelts may be abundant and cheap enough, 
it is difficult to secure them sufficiently free from defect to permit of 
their use as fancy leathers with economy. On this account, seal skins, 

which are comparatively free from the objection noted, are generally 
used to imitate those leathers, the tanning and currying process being 
so modified as to develop the peculiar grain desired; and while there 
is much genuine walrus leather, sea-lion leather, ete., the great bulk 

of that on the market sold under those names is made from seal skins. 
The skins of fish are generally glutinous and soluble in water, but 

the texture of most of them is sufficiently firm and’strong to permit 
of their use as leather, although their employment for practical pur- 
poses is rather limited. Skins of cusk, cod, eels, flat-fish, and the like, 

have been converted into leather suitable for gloves, purses, boot tops, 

etc. The tubercular skins of many sharks, rays, and allied fishes are 
largely employed under various names for polishing purposes and for 
covering boxes, sword grips, ete. All of these miscellaneous skins 
are valued principally because of their peculiar grain or markings, 
and are tanned so as to bring the grain into prominence. Their use 
is principally in small articles as belts, cardcases, pocketbooks, and 
the like. Recently they have been applied to the artistic binding of 

books, planned at the suggestion of Mr. George F. Kunz. Among 

these was the catalogue of the Izaak Walton exhibition at the Grolier 
Club, New York City, in 1894. Beautiful effects have been secured 
by the use of variously colored shark skins, polished to a smooth sur- 
face and frequently inlaid with some other material. The possibilities 
for the development of this use of fish skins are remarkable. 

Fish skins are employed extensively in the preparation of glue and 
fertilizer stock. Especially notable in this connection is the waste 
from the New England factories engaged in preparing boneless codfish 
in the forms of bricks, and thousands of dollars’ worth of skins of cod, 

hake, haddock, ete., are annually converted into fertilizer and glue. 

GENERAL METHODS OF PREPARING AQUATIC LEATHERS. 

Leather manufacture is of great antiquity. A process of tanning, 
differing principally in detail from that practiced at the present time, 
was doubtless followed long before the days of Simon the tanner. 
While its kindred industrial arts, spinning and weaving, have made 
enormous progress, the art of tanning has remained almost stationary 
for ages, the methods of the present day surpassing those in vogue 

centuries ago in expediting the process rather than in the quality of 

the product. Leather-making is simple, consisting in unhairing the 

skins, removing the fatty matter clinging to the membrane, soaking 

them in an infusion of tannin, and then softening them by means of 

ereases. 
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The skins of most mammals are composed of four membranes or 

parts. The first is the fat-bearing tissue, situated between the flesh 
and the body of the skin; the second or middle portion, known as 
the dermis or true skin, is made up of layers of fibers interwoven and 
intersecting in every direction; the third or outer part is a more or 

less horny membrane, which contains the nerves, the smaller blood 
vessels, and the base of the perspiratory glands; the fourth is a thin, 
semitransparent cellular tissue, known as the epidermis, in which the 
hair is rooted. The dermis or true skin forms the leather, and the 
third layer above noted—the horn-like tissue containing the nerves and 
perspiratory glands—forms the “‘grain” or ‘“bloom” of the leather. 
The fat-bearing tissue and epidermis, as well as the hair, are removed 
in the various processes of preparing the skin for tanning. In some 
leathers—for instance, porpoise—the grain or bloom is also removed. 
Many persons in securing aquatic skins fail to appreciate the impor- 

tance of care in removing them from the dead animals, and through 
carelessness make many knife-cuts in the membrane. In the case of 
furs these cuts are not so very serious, since the membrane can be 
sewed together and the damage concealed by the fur; but when skins 
are to be used for leather the cut portions are wholly valueless. 

Under ordinary conditions, as soon as life ceases decomposition of 
the skin begins unless a detergent is applied. Salt is very generally 
used for this purpose and is plentifully sprinkled over the skin on its 
removal from the animal. Although effective, salt is not the least 

injurious agent that may be used, borax being generally more satis- 
factory and more easily removed by soaking. 

On account of the great range of raw materials and requirements of 
the leather tride, the various processes of leather-making are neces- 
sarily numerous, differing even for skins of the same variety, accord- 
ing to their quality, the season of the year, and many other conditions, 
the correct understanding of which is the outcome of experience. 
However, the general principle is so far identical in all classes of 
leather-making that it may be outlined here. 

The skins and hides usually reach the tanner after remaining in salt 
a greater or less length of time, depending on the distance from the 
place of slaughter. The first procedure is to cleanse the skins and to 
loosen and remove the hair and epidermis, neither of which is desired 
in the finished leather. In ease the skins are received direct from the 
animals, they are easily cleansed from blood and dirt by soaking a few 
hours in fresh water and then washing for a few minutes in a per- 
forated rotating drum, known as a wash-wheel, through which a stream 
of water is constantly flowing. If the skins have been salted, as is 
usually the case with aquatic pelts, a more thorough soaking and wash- 
ing, with several changes of water, is necessary, the soaking sometimes 
extending over several days. In case of large hides which have been 
heavily salted the process may be assisted by a ‘‘hide-mill,” in which, 
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by means of cranks, heavy hammers are moved in pendulum fashion 
on the hides, or in which the hammers are alternately raised by cams. 
It may also be aided by using caustic soda in the tank water in the pro- 
portion of about 1 pound to each 100 gallons of water. 

Various agencies are used for loosening the hair, viz, putrefactive 
fermentation; lime, either alone or in connection with caustic soda; 

‘alcium or sodium sulphohydrate, etc. The first is of ancient origin, 
and is the method even yet employed by primitive people. The green 
hides are permitted to remain several days in a warm, moist condition. 
Putrefaction soon begins, and quickly dissolves or destroys the epi- 
dermis and loosens the: roots of the hairs embedded in it, when the 

latter easily slip out. This sweating process has little effect in split- 
ting up the fiber bundles of the true skin and is usually employed 
only where a firm, solid leather is desired, as for polishing wheels, 
covering the Alaskan bidarkas, or more commonly in the preparation 
of sole leather. 

A more important method of removing the hair, and the one in gen- 
eral use, is by means of a solution of lime or calcium oxide in water, 

making a milk of lime, or calcium hydrate. This not only has a solvent 
effect on the epidermis, but splits up the fibers of the skin, both of 
which are essential to the production of good, pliable leather. The 
skins are sunk flat and smooth in a tank or pit filled with milk of lime, 
and after twenty-four hours they are removed with hooks or tongs, 
the lime stirred up, and the skins returned, this process being repeated 
daily for a week or ten days, or until the hair is sufficiently loosened. 
The immediate effect of the lime is to swell the fibers of the skin and 
to split them up into their constituent fibrils, the dissolving of the 
epidermis being attributed to the action of the enzym products of 
bacteria. In preparing leather of different degrees of solidity or 
pliability, variations are made in the freshness and the temperature 
of the milk of lime, fresh lime at a low temperature being used for 
heavy leathers, while old lime at a high temperature is used in making 
thin, pliable leathers. 

Comparatively few fish skins are limed, since it destroys the fiber 
rather than loosening it; therefore they are usually tanned without 
liming. Shark skins, however, will go through the lime, and eel and 
cat-fish skins may be limed for one or two days. 

On removal from the liming tank the skin is laid, flesh side down, on 
a sloping beam haying a convex surface, and scraped on the grain side 

with a blunt knife to remove the hair; then turned over and scraped on 
the flesh side with a sharp knife to remove all the adhering flesh, fat, 
and other loose tissue, this process being known as ‘* fleshing.” 

Next it is necessary to remove the lime from the skin, as its presence 
would interfere with the subsequent tannage. Also, when soft, pliable 
leathers are desired, the swollen condition of the fiber produced by 
the lime must be reduced, and in some cases a further portion of the 
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cementing substance of the fiber must be dissolved. Removal of the 
lime is sometimes accomplished by neutralizing it with an acid, as sul- 
phuric or boracic, and then washing out the neutral salt. 
A more common method, however, is by the ‘* bran drench,” either 

alone or supplemented by dung bates. Hot water is poured upon bran, 

and the mixture set with a few pailsful of a fermenting drench liquor. 
When the skins are placed in this liquid, maintained at a temperature 
of 70° F., fermentation soon ensues, floating the skins up to the surface. 
They are again forced mechanically down into the liquid, but soon rise 
as before. When this has occurred three or four times, in 12 to 16 

hours, the action is generally sufficient. Large hides, especially those 
of alligators, are sometimes submitted to the action of paddle wheels to 
hasten the removal of the lime and make that removal more uniform. 

This process is often preceded by treating the skin in a fermenting 
infusion of excrement of dogs in the preparation of lighter skins, and 
of pigeon or hen dung in case of heavy leathers. This not only acts 
on the lime so as to make it possible for it to be easily washed out, 
but it also renders the leather soft and pliable. The dog dung, called 
puer, is dissolved in water at a temperature of 90° F., and in this 
liquor the skins are kept in gentle motion for an hour or more. The 
previously plump skins become extremely soft and flaccid, and may be 

stretched in any direction without springing back. This operation is 
known as puering. The treatment with hen or pigeon bate is similar, 
except that it usually takes place without artificial heat and the process 
requires four or five days. 

The hide is now a simple network of fiber, all the interfibrous sub- 

stance, or filler, having been removed in the various processes above 
noted. Next comes the principal operation in the process of tanning, 
viz, dehydrating the skin and combining with it certain agencies which 
change the fiber network into leather. These agencies are (1) mineral 

salts, when the product is known as ‘‘tawed leather”; (2) oils and fats, 
making ‘*‘chamois leather”; and (3) tannin or tannic acid, resulting in 
‘*tanned leather.” Mineral salts are rarely used in tanning aquatic 
skins, being employed mostly in preparing laces for belts; and the 
chief use of the oils and fats for aquatic leathers is in preparing por- 
poise hides for shoelaces. Most of the aquatic leathers are prepared 
by the third process, the use of tannin or tannic acid. 

After liming and bating, the hides are submitted to the action of 
infusions of tanning material. They are first worked by wheels in the 
tanning liquors for one to three days, according to the result desired, 
and then placed in tanks or pits, where, for several weeks, they are 
subjected to fresh tanning liquor, with frequent renewals of the liquor. 
On removal therefrom the skins are finished. This operation differs 
so much, according to the variety and quality of the skins, that accounts 
of the special treatment of the different kinds of skins are reserved 

for appropriate subchapters. | 
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LEATHER FROM SEAL SKINS. 

The seals whose skins are utilized for making leather are quite des- 

titute of the coat of choice fur which gives to the fur-seals their great 
commercial prominence. Yet on account of the valuable products of 
leather and oil, the economic importance of this group of animals is 
searcely less than that of the fur-seals. They are found in various 
northern waters, especially off the northern coast of Labrador and 
Newfoundland, in the waters of Greenland, the Arctic Ocean north of 

Europe, along the Nova Scotia and New England coasts, in the North- 
ern Pacific Ocean, in the Caspian Sea, and to a much less extent in 
the Antarctic seas. 

The principal sealing districts in the north are Newfoundland, Jan 
Mayen Seas, Nova Zembla, Kara Sea, and the White Sea. The 
Newfoundland fishery is by far the most extensive. It ranks among 

the most venturesome and important of all the marine industries of 
the world, giving direct employment to 5,000 men, while thousands 
of others are engaged in preparing the resultant products of leather 
and oil. American vessels have not engaged in this fishery except in 
a few instances, but the fishermen of Scotland unite with those of 
Newfoundland in reaping large returns from the seal bunt off the 
northeast coast of America. 

According to Mr. Robert Badcock, the total product of seals in the 
Newfoundland fishery in 1901 approximated 345,000, of which 27,000 
were young hoods or bluebacks, 13,000 were old hoods, 10,000 old 
harps, +,000 bedlamers, and the remaining 291,000 were whitecoats or 

young harps. The catch of bluebacks was far greater than usual, the 
average take of that variety not exceeding 5,000 in one season. A 

small percentage of the whitecoats are known as “‘ fast furs,” the long, 
thick woolly or hairy covering not easily separating from the pelt, as 
the name implies. These are usually very young animals, less than 
fifteen days old. Owing to the vessels reaching the seals quickly in 
1901 a larger number of fast furs were secured than usual, the total 
amounting to about 10,000, whereas it is usually much less. In the 
markets these are commonly known as wool-seal skins. 

After discharge from the vessels the pelts pass through the hands 
of the ‘‘skinners,” who remove the blubber, take out the flippers, cut 
off the noses, ete. The skins are at once dry-salted and placed one 
over the other, with the flesh side uppermost, in piles of small height. 
There they remain for about three weeks, when thev are sufficiently 
cured for shipment to Europe or the United States to be tanned. 

After removal of the blubber the skins of the young harp seals 
average 5 or 6 pounds each in weight, and are worth about 80 or 85 
cents at the present time. Bedlamers’ skins average about 12 pounds 
in weight and $1.30 in value, and old harps, from 14 to 18 pounds in 
weight and 90 cents in value. The skins of the young hood or blue- 
back seal weigh 6 or 7 pounds and sell for about $1.35 each, and the 
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old hoods range from 15 to 24 pounds and average about $1.65 each 
in value. Of the old seals the skins of the females are preferred to 
those of the males, as the latter are frequently damaged about the 
neck and foreflippers, by the animals fighting among themselves. 

The principal seal fishery of northern Europe is prosecuted in the 
seas about Jan Mayen and Spitzbergen by vessels sailing from Dundee 
and various other ports of the North Sea, and engaged also in the cap- 
ture of whales and walrus. As in the case of the Newfoundland fishery, 
the Greenland or harp seal is the principal species secured in the Jan 
Mayen district, but many hooded or bladder-nosed seals are also 
obtained, principally by shooting. During recent years about 35 ves- 

sels have been engaged from the various ports, mostly from Norway 
and Scotland, and the annual take of seals has ranged between 100,000 
and 200,000, the proportion of mature seals being much greater than 
in the Newfoundland fishery. Owing to increasing scarcity of seals 
north of Europe, the British vessels have almost abandoned their 
pursuit, leaving it in the hands of Norwegians, whose more economical 
outfits enable them to continue the fishery at a profit. 

In the seas north of Russia, especially the White Sea and in the 
vicinity of Nova Zembla, many harp seals are taken in the spring by 
vessels from Norway and also by natives of the coast. ‘The fishery is 
not so extensive as that off the Newfoundland coast, the product 
amounting to probably less than 20 per cent of the latter. Another 
important seal fishery is that of the Caspian Sea, the species captured 
being peculiar to those waters. This industry is centered at Astra- 
khan, and the annual product is reported as less than 100,000 pelts. 

METHODS OF TANNING SEAL SKINS. 

The total quantity of seal skins received in the markets of the 
world approximates 650,000 annually, valued at $600,000. The 

majority are sold in London, but some are sold in Liverpool, Dundee, 
Hamburg, New York, Halifax, St. Petersburg, and Moscow. Most 

of them are tanned in Great Britain, London and Dundee being more 
extensively interested than any other places; but some are tanned in 
Norway, Russia, Germany, France, and the United States. Previous 
to 1901 the number tanned in the United States was small, not fre- 

quently exceeding 30,000 in any one year; but during 1901, owing to 
an overstocking of the trade in Great Britain, about 75,000 skins were 
purchased and prepared by leather manufacturers in the United States. 

The general methods of tanning seal skins employed in Europe and 
America do not differ greatly from the treatment of similar pelts. 
As received at the tanneries, seal skins are thick, heavy, and extremely 

oily, but except in the last characteristic they closely resemble other 
raw skins. They are roughly cleaned of adhering flesh and blubber and 
as much of the oil as practicable is pressed out, when they are placed 
in lime pits to loosen the roots of the hair and prepare them for depi- 
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lation. The skins are put first into an old-lime solution and frequently 
changed to stronger solutions until the liming effect is completed, 
three or four weeks being generally required for this operation. 

The action of the lime is usually hastened by frequent ‘‘ handling” 
and changing the skins from one tank to another. When the bulbous 
roots of the hair are thoroughly loosened, the skins pass to the flesh- 
ing house where each one is separately laid on a beam and carefully 
unhaired on one side and fleshed on the other. In some establish- 
ments the skins are partly unhaired before the liming process is com- 
pleted. The choicest grades of hair are used largely by plasterers, 
but most of it is suitable only for fertilizer or the waste heap. After 
a thorough washing and ‘* striking out,” currier fashion, the skins are 
in condition to be converted into leather. 
Owing to the excessive and irregular thickness of the skins, it is 

desirable at this stage of the process to split or shave them, although 
many tanners, especially those in the United States, postpone this 
until the tanning is complete. The splitting is effected with a machine 
of clever mechanism, its principal parts consisting of two metal roll- 
ers, revolving horizontally one above the other, between which passes 
the skin spread out smoothly. The advance edge of the skin is pre- 
sented to a keen blade, moving with great rapidity parallel with the 
line of contact of the rollers, thus splitting the skin into two pieces of 
equal superficial area, of which only the grain or outside portion is 
desirable for leather-making. The other half is sometimes used for 
making an inferior grade of leather, or cheap and somewhat deliques- 
cent size or glue, but ordinarily it goes to the waste heap to be con- 

verted into fertilizer. The thinned skins are puered with bran or dog 
dung, followed by drenching and a thorough working out on a beam 
to remove all traces of lime salts and other refuse materials, as already 
described on page 331, and thus made ready for the tanning solution. 

The skins are next steeped in tanks or vats containing successively 
stronger baths of the astringent infusion of oak bark, japonica, sumac, 
or any other tanning agency. For fancy shades of coloring, sumac 

only is used, asarule. During the first few days the skins are fre- 
quently ‘‘handled,” so that the liquor may quickly strike through 
them. This ‘‘ handling” or ‘t working” is cheaply effected by means 
of paddle wheels, which turn the skins over and over in the solution. 
The more they are worked by the paddle wheel, the larger the grain 
of the finished leather. From four to six weeks’ time is usually 
required to complete the tanning process, even with the use of paddle 
wheels. In England and Scotland large quantities of the skins are 
tanned by sewing together two skins, flesh to flesh, around the edges, 
so as to form sacks or bags, which are then filled with liquid sumac. 
This method is cheaper and gives a better color. It is also more 
expeditious, requiring usually less than one week. 

The tanned skins are next submitted to a sumac bath containing a. 
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cleaning acid, such as oxalic acid or sulphuric acid, then ‘* struck out” 
and lightly oiled. They are afterwards selected for coloring, and 
dyed if desired. To ‘‘ finish” the skins, they are dampened, sammied 
or partly dried, and ‘‘ struck out’’—that is, stretched out on each side 
withatool. Ifa bold grain be desired, in using the skins of old seals, 
they are embossed and dried out; but if the natural grain is retained 
they are blacked at once. A finish is imparted by a good bottom coat 
of logwood, prepared by subjecting 1 hundredweight of Campeachy 
hard wood and 5 pounds of carbonate of soda in 50 gallons of water 
until the logwood is extracted, the liquor being at once drained off. 

After airing slightly in a warm place the skins are ready for ‘‘ wet 
graining.” They are again dried out in a warm place, laid away to 
cool, and then seasoned with three-fourths of a pint of milk and 
about 14 pints of blood added to a gallon of water, which is rubbed in 
well with a stiff brush. The skins are now moistened with a mixture 
of milk and water, in the proportion of 1 to 6, and rolled up, half a 
dozen skins together, grain to grain. After a few hours they are 
rolled, grained off, and oiled with warm cod oil, when they are ready 
for the market. 
When carefully prepared, seal leather has greater strength and dura- 

bility in proportion to its weight than almost any other on the market, 
and on account of its choice and attractive grain it is very popular for 
such articles as cardeases, pocketbooks, shopping bags, etc. Much 
of it is enameled for belts and upper shoe leather. The market value 
of seal-skin leather in the United States is from $20 to $30 per dozen 
skins, equivalent to about 50 or 60 cents per square foot. 

The ‘‘ fast furs” or ‘‘ wool-seal” skins are blubbered in the same way 
as the ordinary pelts, and are sold to the fur trade in the salted state. 
By the fur-dressers they are washed and leathered as in the first stages 
of fur-seal dressing. The thickness of the pelt is reduced by shaving 
or by friction on an emery wheel. When the dressing is completed 
the hairs are dyed black or brown, scarcely any of these skins being 
left in the undyed state. They are used for various purposes, especially 
for gloves and military busbies. During some seasons they are fash- 
ionable for trimmings, anda brisk demand exists for them. This was 
especially the case during the early eighties, when they sold for $3 to 
$6 each, dressed. At present the average price in the dressed condition 
is $1 to $2 each. Many furriers—in America, at least—fail to recog- 
nize the fast furs as from a species of hair seals, considering them 
as the skins of a distinct and separate species, to which they give the 
name ‘* wool-seal.” 
On the Continent of Europe the bluebacks are used mostly for fur 

trimmings after they have been dressed with the hair on; but in Great 
Britain and America they are usually tanned for leather purposes. 
During the last season some blueback skins were tanned in this country 
with the hair on, but they did not take very well. 
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LEATHER FROM SEA-LION SKINS. 

Sea-lion hide was formerly considered unfit for tanning purposes, 
owing to its thickness and coarse texture, consequently the hunters 
taking these animals for oil-rendering rarely saved the skins; but at 
the present time the hide is worth as much as the oil. When properly 
tanned the skins of the young animals make a soft, velvety leather, 
quite popular for fancy articles. The thick hides of the old animals 
are used to a limited extent as a substitute for walrus hide in polishing 
wheels for metal-workers. It is much like bull-neck leather, and, 
although inferior to walrus polishing wheels, is prized by silversmiths 
for small work. The hides suitable for polishing purposes are one- 
fourth to one-half inch thick, weigh 30 to 40 pounds when tanned, 
and are worth about 30 to 40 cents per pound wholesale. The poor or 
cheap hides are used to some extent as glue stock. 

In preparing the skins of sea-lions for covering the Eskimo kaiaks 
or bidarkas, the green hides, as soon as removed from the animals, are 

closely rolled together and permitted to ‘‘sweat” until the hair 
becomes loosened, when it is readily removed by scraping with blunt 
knives or stone flensers. When unhaired, the moist skins are deftly 
sewed together in suitable patterns and stretched, flesh side out, over 
the boat frames, the entire structure being covered, with the exception 

of a circular hole or holes in the top. This boat is perfectly water- 
tight and substantial, and, although weighing usually less than 100 
pounds, will carry several hundred pounds of goods in addition to the 
crew. Because of the softening influence of the water, after each 
day’s use the boat must be hauled up out of the water, turned bottom 
side up and air-dried during the night. Protected in this manner and 
oiled occasionally, it lasts many seasons. Sea-lion skins are also used 
to some extent for covering the bidarrahs, which differ from the 
bidarkas in that they are much larger and more substantial. Usually, 

however, walrus hides are used for that purpose. 
The natives make various other uses of sea-lion skins, such as tent 

coverings, harness for the sledge dogs and reindeer, and, in case of 
very young animals, even for clothing. When used for these purposes 
the hides are sweated, as when used for covering the bidarkas, then 
stretched for about ten days to cure, when they are taken down, 
rubbed between the hands to render them pliable, then cut into suita- 
ble size for use as may be desired. 

In the fisheries of the sovthern seas, sea-lion hides were sometimes 
saved and brought to port. In curing them for this purpose they 
were removed from the animal with half an inch of blubber adhering. 
After washing and while yet wet they were plentifully sprinkled with 
salt rubbed well into the fat, particularly around the edges and neck 
folds, and then packed in tiers in the ship’s hold. 

Sea-lion skins for fancy leather are tanned in precisely the same 
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manner as seal skins, and especially those of large seals. The only 

difference in treatment is due to the greater size and body of the 
former. On account of the difficulty in procuring sea-lion skins free 
from scars and markings, and also the ease with which its peculiar 
grain is imitated on seal leather, the great bulk of the sea-lion leather 
on the market is prepared from seal skins. The value of the genuine 
skins when converted into leather ranges from $2 to $12 each, accord- 
ing to their quality and freedom from damage. 

LEATHER FROM WALRUS SKINS. 

Formerly the principal use of walrus hides in Europe was for the 
rigging of vessels, for which it is especially adapted. For many years 
nearly all the rigging of vessels on the north coast of Norway and 
Russia was made of this article. The skins were also employed for 
protecting the rigging of vessels from chafing. Later came their use 
in northern Europe for manufacture into harness and sole leather. 

Then the thick heavy leather was adopted by silversmiths and other 
manufacturers of bright metal objects, for removing mars and scratches 
and to polish fine metal surfaces. The hide is particularly desirable 
for this purpose because of its peculiarly tough grain. It is usually 
cut into circular shape, forming a wheel of solid leather, but some- 
times a ring of leather is cemented to a wooden center by which it may 
be attached to a revolving head or mandril. Other than that made 
from bull neck, buffalo, or sea-lion hides, there is no satisfactory sub- 

stitute for walrus leather for these purposes. The thickest parts of 
the hide are the most valuable, and the demand at the present time is 
quite large, the principal silver works of the United States and Europe 
making use of it. The London value of an average hide suitable for 
polishing purposes is in excess of $100. 

About 30,000 pounds of tanned walrus hides are imported into the 

United States annually. The import value is about $25,000 and the 
selling value after it is cut in the form of wheels is from $40,000 to 
$50,000. The quantity used in Europe is probably double the amount 
of the importations into this country. A small quantity of walrus 
hide has been tanned on the Pacific coast of the United States, but 

the quality of the output is reported as inferior to that prepared in 
Great Britain. As shipped from the tanneries, the ‘‘sides” weigh 
from 30 to 200 pounds. The cub sides weigh from 30 to 40 pounds, 
measure from } to 4 inch in thickness, and are worth about 30 cents 

per pound. The largest sides weigh 180 to 200 pounds each, are 13 to 
2 inches thick, and sell for $1 to $1.25 per pound. The average sides 
weigh 80 or 90 pounds, are § to 1 inch thick, and sell for 60 to 70 cents 
per pound. Of course, when cut into circular shape these are sold at 

very much higher prices. The average price paid by metal-workers 
in this country is probably between $1 and $2 per pound, and for the 

very thick hide as much as $5 per pound has been paid. 
F. C. 19022——22 
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Another use to which tanned walrus hide is put is as covering for 
the rollers used in ginning long-staple cotton, such as Sea Island or 
Egyptian. This is a comparatively recent use, yet probably 6,000 
pounds are consumed in the United States annually in this manner. 
The tanned hide is cut into thin strips and attached to the surface of 
the roller, entirely covering that portion that comes in contact with 
the cotton. It is peculiarly adapted to this use and much more satisfac- 
tory than bull-neck leather or any other material formerly employed. 

Formerly the light or thin hides of walrus were little used, as they 
were not suitable for polishing purposes, and therefore they were of 
small value. But during the last few years the leather made from 
these thin hides has become quite fashionable for such articles as card- 

cases, pocketbooks, belts, ete. For this purpose the leather is split and 

so tanned that the grain has a remarkably smooth velvety appearance. 
The process of tanning walrus hides depends on the purpose for 

which the finished material is designed. If intended for polishing pur- 

poses the hide should be tanned as thick and heavy as possible, with 

a hard, tough texture. The tanning of the heavy leather consumes 

from six months to one year or more when properly done. Accelera- 

tion of the process is likely to result in uneven texture, with the interior 

fibers imperfectly tanned. It is claimed that the best of the heavy 

hides are English tanned. 

For thin, pliable fancy leather, the skins are tanned in precisely the 

same manner as seal skins, except the changes and the greater length 

of time due to the superior thickness of the leather. It is proper to 

state, however, that the greater portion, indeed possibly 90 per cent, 

of the so-called ‘‘ walrus leather” manufactured into cardcases and 

other fancy articles is nothing more than seal leather with a walrus 

grain, which is easily given to it in the process of currying. The 

walrus skins are so difficult to obtain and are so frequently cut and 

damaged that they can not be economically used for fancy articles. 

The seal leather is equally durable, and when properly grained and 

finished the substitution can be detected by comparatively few persons. 

LEATHER FROM MANATEE AND DUGONG. 

For many years the market has received small quantities of curi- 

ously grained, tough, and durable leather made from hides of manatee 

and dugong. 

The manatee is found in the shallow waters of the tropical seas on 

both sides of the Atlantic and in the large tributary rivers. It occurs 

principally among the West Indian Islands, the coasts of Brazil and 

Florida, and on the Senegambian coast of Africa. Owing to its gre- 

various and inactive habits it is easily killed. Being valuable for its 

oil as well as for its hides, it has been so extensively slaughtered that 

it is now quite scarce. 

The dugong or halicore is the manatee of the Asiatic and Australian 
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coasts. It differs from the Atlantic manatee only slightly in outward 
appearance, the difference being most noticeable in the shape of the 
tail, which in the dugong ends in flukes instead of being spoon-shaped. 

The dugong is reported as much less numerous than formerly. It 
attains a length of about 10 feet and is reddish brown in color, some- 
what lighter than the porpoise. The hide is so thick and tough that 
harpoons used by the whalers are almost ineffective in its capture. 

The skin of the manatee, as well as of the dugong, is hard and thick, 
exceeding 1 inch in places, and has comparatively few hairs on the 
surface. When removed and salted it is of a dark lead color. The 
number of skins received on the markets of Europe and America is 
relatively small, probably not exceeding 50 annually, most of which 

come from Queensland. They are tanned in the same manner as seal 
skins, but as they are larger and heavier more time is required. 

These skins produce the most characteristic grain of all marine 
leathers. It is quite unlike that of the seal, walrus, or sea-lion, con- 

sisting of closely associated and irregular rows of well-defined ridges, 
and at intervals of about one-half or three-fourths of an inch there 
are peculiar indentations or pin marks surrounded by a circular ridge, 
the locations of the hair follicles. Unlike that of walrus and sea-lion 
leather, this grain is rarely imitated. Indeed, it is difficult to make a 
satisfactory imitation. Owing to the small quantity received, there is 
no regular market for this leather and no standard price. It is used 
almost wholly for small articles, such as cardcases, belts, and the like. 

PORPOISE LEATHER. 

The most abundant porpoise on the Atlantic coast is the harbor 
porpoise or puffing pig, which occurs from Nova Scotia to the Gulf 
of Mexico, ascending the rivers to the limit of the brackish water. 
This species is not at present an object of fishery at any point on the 
United States coast, although occasionally it is taken incidentally in 
pound-nets and seines set for food-fish. Owing to the fact that the 
skins are rarely free from the markings of sharks’ teeth, they are not 

used for leather purposes to any great extent. 
Of much greater economic importance is the Hatteras porpoise or 

bottle-nosed dolphin, which occurs in great abundance on the coasts 
of the United States and Europe and at times has been the object of 
extensive fisheries. This species also has shark markings but the 
skins are usually in far better condition than those of the harbor 
porpoise. On the North Carolina and New Jersey coasts profitable 
fisheries have been maintained for its capture and its utilization for 
leather, oil, and even for food. 

Porpoise fishing has been prosecuted during the winter season since 
1810 at several points on the Atlantic coast, and especially along the 
‘**Banks” of North Carolina. It was abandoned for several years fol- 
lowing 1860 and again in 1893, the period of greatest extent being 
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from 1885 to 1890. During the last few years the fishery has not 
been prosecuted, owing to conditions in the leather market, but it 
appears probable that it will be reestablished at an early date. 

The porpoise are dressed as soon as practicable after they are dead. 
The flippers and the dorsal fin are cut off and the skin and blubber cut 

along the middle of the back and of the abdomen from nose to flukes, 
and the whole peeled off in two uniform parts, the hide and blubber 
being removed together. The halves are laid on an inclined beam, 

similar to that used by curriers, and the blubber shaved off and 
processed for extracting the oil, while the skins are salted for the tan- 
ners. The largest catch of porpoise on the coast is reported to have 
been about 20,000 in 1887. The value of the green hides was about $2 
per side, and when tanned they were worth $10 or $12 per side. 

The commercial porpoise leather of England is made from the skin 
of the beluga or white whale. This species attains a length of 18 feet 
or more, and averages perhaps 14 feet in length and 10 or 12 feet in 
circumference. At several places along the coast of northern Europe, 
and toa much less extent in the Gulf of St. Lawrence, in Hudson Bay, 
on the coast of Newfoundland, etc., the beluga is captured chiefly for 
its hide, to be used in leather-making, and also for the oil that may be 
rendered from the blubber. The principal fishery is prosecuted by 
vessels from Dundee, Scotland, and from ports of Norway and Sweden. 
It is estimated that the annual take is over 7,000, of which 6,000 are 

obtained north of Europe, leaving 1,000 as the catch in the northern 
part of the American continent. The value of the hide when green is 
about $8 per side, and when tanned it averages probably $25 per side. 

While the skins of other cetaceans are occasionally tanned, the 
product is of no commercial importance. These skins are very spongy 
and usually have a villous or woolly surface. 

TANNING PORPOISE SKINS. 

According to Mr. R. G. Salomon, of Newark, N. J., to whom we 

are indebted for most of our information in regard to the method of 
tanning this leather, skins of the beluga and of the Hatteras porpoise 
are tanned in precisely the same manner, but the former require much 
longer time on account of the greater body. Both are received at 
the tanneries in a salted condition, and the first operation consists in 
cleaning out the salt by soaking them in water for two or three days, 

according to the state of the hides and the temperature of the water. 
After this soaking, they are washed thoroughly in warm water and 
again soaked for a day or so, and the grease worked out by hand or 
by machinery. They are next immersed in lime solution for a length 
of time depending on the condition of the hides, but usually much 
shorter than for cowhides. After liming they are bated and washed 
thoroughly to remove the lime and other impurities. The skins are 
now immersed in whatever tannic acid is desired. When half tanned 
they may be reduced to the required thickness by splitting, or this 
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operation may be postponed until the tanning is at anend. After the 
tanning is completed the nap is shaved off and the leather scoured and 
prepared for stuffing with oils and then finished in the usual manner. 
The new chrome or metallic tannages seem likely to produce excellent 
results in porpoise tanning and will doubtless soon be adopted. 

Most of the beluga skins are tanned in Dundee and Glasgow, but 
several small tanneries in the province of Quebec prepare this leather. 
Porpoise tanning in the United States has been mainly at Newark, N. J. 

Leather made from porpoise hides is remarkable for its tractility; 
a portion one square foot in area is easily drawn out to 14 feet in 

length, losing correspondingly in width, a feature possessed by few 
other leathers. This makes it especially adaptable for shoemaking, 
for in whatever direction the foot is thrust by the weight of the body 
the leather will adapt itself to that shape. It is also exceedingly dur- 
able, readily outlasting two or three pairs.of calfskin shoes. It has 
another recommendation apparent only when it is wet; then it swells 
up, becoming almost twice as thick as in its dry condition, and absorbs 
water but allows very little to penetrate it. This, added to its strength 

and suppleness, makes it most desirable for hunting and wet-weather 
boots, since it is not easily penetrated by moisture under ordinary 
conditions. It is sold by the pound, the price varying from $2.25 to 
$3.75 per pound, each side weighing from 13 to4 pounds. Ordinarily 
a pound is sufficient for about three pairs of shoes. 

The skin of the beluga is among the very best for leather purposes 
of any obtained from either aquatic or land animals. It resembles 
the hide of the Hatteras porpoise in many respects, especially in hav- 
ing the fibers running mostly in one direction and in possessing great 
tractility. However, the beluga is more solid and durable than the 
latter. Beneath the nap it has a membrane like the ‘‘shell” on the 
rump of a horse,“ which becomes soft and flexible in dressing and 
makes strong and durable leather. In comparing the tensile strength 
of the two, it is found that a shoestring of average size made of beluga 
sustains a weight of about 300 pounds, whereas one of Hatteras porpoise 
supports 85 to 100 pounds, and calfskin only 40 or 50 pounds. If a 
porpoise lace lasts three months, the life of a beluga lace subject to 
similar usage is said to be nearly two years. Beluga leather keeps its 
shape when made into shoes, whereas porpoise leather gives with the 
movement of the feet. Considering its great tensile strength and the 
large pieces obtainable, it is apparent that beluga leather is remarkably 
well adapted to the purpose of machinery belts. A continuous piece 
60 feet long and 18 inches wide has been cut from a single skin. 

a The shell in horsehide is the flat muscle spread over the horse’s rump from the tail to the forward 

point of the hips and extending down to the legs, making an oval-formed sheet about 2 feet long and 

1; feet wide in the widest part. This muscle grows firmly to the grain of the skin and furnishes 

remarkable pulling power. When shaved clean of its sinewy matter and properly tanned, this shell 

makes most durable leather. The members of the equinal or horse family are said to be the only 

land animals possessing this membrane, but it extends nearly over the entire skin of the beluga. 
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Leather from the beluga is especially suitable for use as shoelaces 

on account of its tenacity and durability. That from the Hatteras por- 
poise was never much used for this purpose, owing to its unfavorable 
size, causing much loss in cutting. Many shoelaces made of inferior 
leather are sold as porpoise. The genuine can be easily distinguished 
by grasping it with the thumb and forefinger of each hand about one- 
half inch apart and contracting or pushing it together in the direction 
of its length, when the contracted portion will increase about one-third 
in width. ‘*The genuineness of the article is positively assured by 
this simple test, for no other leather has this feature.” “ 

The beluga laces sell for about $8 or $10 per gross, while calfskin 
laces sell for about $1.25 per gross. No beluga laces are made in the 
United States, nor is the demand for them here of importance; but 
many are made in Scotland for the English and continental markets. 

LEATHER FROM ALLIGATOR SKINS. 

Occasional attempts to utilize the coriaceous epidermis of alligators 
in leather manufacture have been made for one hundred years or 
more, but not with much success until about 1855, when this novel 
leather became somewhat fashionable and a considerable demand devel- 
oped. The market, however, was not long continued, and after a few 

thousand hides had been shipped from the Gulf States the demand ended. 
During the civil war another raid was made upon these saurians to sup- 
ply shoe material, and they were again slaughtered in thousands; but 
with the cessation of hostilities and the restoration of free commerce in 

shoe materials, the alligators were again left to repose for a period. 
This rest, however, was only temporary, for about 1869 fickle fashion 

again called for the leather for manufacture into fancy slippers, boots, 
traveling bags, belts, cardcases, music rolls, ete. An immense demand 
was soon created for it, resulting in the slaughter of many thousands of 
the animals every year, giving employment to hundreds of men. The 
demand soon exceeded the productive capacity of our own country, 
and large numbers of skins were imported from Mexico and Central 
America. The consumption of this leather at present is greater than 
ever before, and owing to the large importations the market price is 
somewhat less than afew years ago. The output of the tanneries of 
the United States approximates 280,000 skins annually, worth about 
$420,000. It isamong the most characteristic of all aquatic leathers— 
indeed, of all leathers—being curiously checkered in oblong divisions, 
known as ‘‘scales” or ‘* bosses,” separated by intersecting grooves, and 
varying in size and character from the rough horn-like scutes on the back 
to smooth pliable markings on other parts of the body, giving the skin 

that peculiar effect which makes it so popular for leather purposes. 
. There are several distinct varieties of alligator skins on the markets, 

the most important being the Floridian, Louisianan, and Mexican; 

aShoelaces, by R. G Salomon, 1886, p. 21. 
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each differs from the others in certain well-defined characteristics, and 
owing to these differences each variety has its special uses. 

The Florida skins are longer in the body—that is, from the fore 
legs to the hind legs—than those from Louisiana and Mexico, and 
consequently they are largely in demand by manufacturers of large 
handbags. They also have a number of so-called ‘* buttons” or ** corn 
marks” on the inside or under surface of an equal number of the 
scutes, resulting from embedded horn-like tissues in the center of those 
scales. These increase the difficulty in tanning the skins and detract 
somewhat from the appearance of the finished article, and for this 
reason the Florida skins are ordinarily the cheapest on the market. 
The farther south the skins are secured in Florida the greater the 
number of ‘‘corn marks,” and those from the vicinity of Key West 
are almost valueless on this account. 

The Louisiana skins differ from those of Florida in the absence of the 
‘*corn marks” above noted, and from both the Florida and Mexican 

skins in being more pliable and in having the scales more artistically 
curved and shaped. Consequently they are preferred for such small 
articles as cardcases and pocketbooks, and usually sell at the highest 
prices. Skins obtained in Mississippi and Texas are similar to those 
secured in Louisiana, while those from Georgia and South Carolina are 
similar to the Florida skins, except that the ‘‘ corn markings” are not 
so numerous. All the Florida and Louisiana skins show greater uni- 
formity of coloring, being of a bluish black on the upper surface and 
a peculiar bluish white on the under side. 

In addition to an absence of the characteristics above noted, the 

Mexican and Central American skins are distinguished by having from 
1 to 4 small dots or markings like pin holes near the caudal edge of 
each scale. The length of the Mexican skins varies greatly in propor- 
tion to the width, sometimes equaling that of the Florida skins. Those 
from the east coast of Mexico are the best, being lighter in color and 
with neat and attractively shaped scales. The west coast skins are 
yellowish in color when in the green state, and the scales are larger 
and not so artistically formed. The Florida and Louisiana skins are 
almost invariably split down the back, or rather along each side of the 
back, so as to preserve the under side in a solid piece, but most of the 
Mexican skins are split down the middle of the abdomen, keeping the 
back intact, making what is commonly known as ‘* horn alligator.” 
On all of these hides the scales or bosses are far apart, without 

mutual articulation or overlapping. The number of nuchal scutes is 
usually four large ones, forming a square, separated on the median 
line, with a pair of small ones on front and another pair behind; there 

are 17 or 18 transverse series of dorsal scutes, the broadest series 
containing 8 scutes. 

The skins of the alligators or caymans from Brazil, Venezuela, and 

other South American countries are distinguished by having a much 
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heavier or more horny covering than the foregoing. The cuticular 
plates on the back are articulated together, and those on the under 
surface are more strongly developed than in skins from Mexico or 
the United States. They are of very little value for leather purposes, 
owing to the difficulty in properly tanning them. 

Of the 280,000 skins used each year in the United States probably 
56 per cent are furnished by Mexico and Central America, 22 per cent 
by Florida, 20 per cent by Louisiana, and the remaining 2 per cent by 

the other Gulf States. The South American hides do not come on 
the market in the United States. 

The quantity of alligators has greatly decreased in all the Southern 
States, and it seems only a question of a few years when it will be 
impossible to obtain the hides at a price that will justify their general 
employment. Thousands of the animals have been slaughtered merely 
for sport, no use whatever being made of them. It is estimated that 
the number in Florida and Louisiana at present is less than 20 per cent 
of what it was twenty years ago. This decrease is attributed largely 
to the shooting of them in wanton sport. It has been deemed neces- 
sary to legislate for the protection of alligators in some localities, 
especially in Florida, owing to the rapid multiplication of the cane rat 
which threatened ruin to many harvests. There is a strong sentiment 
among the hunters in Florida and Louisiana favorable to a law inter- 
dicting the killing of those measuring less than 5 feet in length. 

The hide should be removed shortly after the animal is dead, for in 
the warm climates putrefaction ensues quickly and the value of the 
hide is depreciated. The operation is begun by cutting through the 
scaly covering longitudinally from the nose to the end of the tail, along 
either side of the horny ridge along the back, or in the middle of the 
under surface of the animal. The former is the usual method in 
Florida and Louisiana, while the latter is common in Mexico and 

in Central America. Formerly it was considered difficult to tan the 
horn-like back properly, but it is now prepared almost as readily as 

the more pliable portions, and its use is very extensive. 
After making the incision above noted, a cut is made running from 

the longitudinal one to and along the middle of each of the legs on 
their upper side; or, if the back is to be saved, along the under side, 
extending almost to the wrists. After cutting around the jaws, the 
skin is peeled off ina blanket piece. Great care should be exercised 
to avoid careless cuts in the membrane. A very large percentage of 

the hides received in the market are badly damaged in this manner. 
These knife cuts may be scarcely noticeable in the raw skins, but when 
dressed are so apparent as to render quite valueless the part of the 
skin in which they are contained, resulting in much waste. 

The hide should be salted immediately, the salt being carefully rubbed 
in all folds and crevices as well as over the entire inner surface of the 
skin, the use of coarse-grained salt being avoided. The edges along 
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the abdomen and the parts from the legs are folded over neatly and 
the entire skin rolled up in a compact bundle and placed in a dry, cool 
place. Many hides spoil by reason of insufficient or indifferent salting, 
the grain side becoming so damaged that at best they are suitable only 
for second-class leather. After thorough curing, the salted hides are 
placed in boxes, barrels, or bags, and are bartered at the neighboring 

trading store, whence they are duly shipped to the tanneries. 
The price received by the hunters for alligator hides varies from 15 

cents to $2 each, according to the length and condition of the skin, 
and averages probably about 90 cents. Prime hides 5 feet long, with 
no cuts, scale slips, or other defects, are worth about 95 cents each, in 
trade, when the hunter sells them at the country stores, and about 

$1.10, cash, at the tanneries. ‘Those measuring 7 feet are worth $1.55; 
6 feet, $1.12; 4 feet, 52 cents, and 3 feet, 25 cents. Little demand 
exists for those under 3 feet in length. 

TANNING ALLIGATOR HIDES. 

The principal tanneries in the United States handling alligator hides 
are situated at Newark, N. J., and New York City, N. Y. Some hides 
are also prepared in New Orleans, Jacksonville, and in one or two of 
the tanneries in Massachusetts. Many are also exported to Germany 
and to England and there tanned. Alligator bides of all lengths, 
from 2 feet up, are used, but those most in demand are about 7 feet 
long. Hides over 10 feet in length are not much used, owing not only 
to their scarcity but to the hardness of the cuticular plates, making 
them difficult to tan properly and almost valueless for leather purposes, 
although some over 17 feet long have been prepared. 

Formerly only the skin from the underpart and the sides of the 
animal was used, that from the back being so heavily armored with 
tough, horny plates and shields as to be of little value, except in case 
of very small hides. During recent years, however, a demand has 
existed for ‘“horn” alligator, i. e., leather from the back of the ani- 
mal, and this demand has been supplied by the importations from 
Mexico and Central America, a very large percentage of which are 
cut down the abdomen so as to preserve the back in one piece. The 
Louisiana and Florida skins are not cut ‘‘ horn back” because they 
are not so flexible on the back as the Mexican. 

On receipt at the tannery the hides are assorted according to their 
size, the small, medium, and large being treated separately on account 
of the difference in texture. With plenty of salt they are placed ina 
suitable storage room, whence they may be removed as required. 

In the process of preparing for tanning, the skins are first immersed 
in vats of clear water, the smaller ones remaining about two days and 
the larger ones six days, according to the condition of the membrane. 
When sufficiently soaked they are immersed in a solution of lime, 
which should not be so strong as for depilating, and there they remain 
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from eight to fifteen days, according to their size and the conditions 
of the water and the temperature. Each day the hides are reeled or 
removed into a stronger lime solution, great care being observed to 
avoid injuring the skin during this handling. The wet hides are now 
placed on a beam and shaved on the flesh side, all fat and superfluous 
flesh being removed. The bate of bran into which they next pass is 
made very weak, and in it the hides are gently agitated by means of a 
wheel, remaining there for ten to fifteen hours. 

The hides are next cleaned in a wash-wheel tank and then immersed 
in a vat of oak bark extract, gambia, or sumac liquor of about 4° 

strength. Every day or so the liquor is made stronger, increasing to 
about 20° at the end of eighteen or twenty days. <A gentle agitation 
of the tanning liquor during the last ten or twelve days is very bene- 
ficial, as it aids in the more thorough tanning of the skins and pre- 
vents the sediment of the liquor from settling in the creases, which is 
liable to rot the tender portions, especially in case of small hides. 
The hides are removed from the tanning liquor and suspended in the 
open air for samming, or partial drying and hardening, so that they 
may be again shaved on the flesh side to further reduce the thickness. 
They are returned to the tan liquor, where they are reeled for four or 
five days, the strength of the liquor being increased from time to time. 

On removal from the tan liquor the second time, the hides are 
scoured with sumac water and selected for the different colors. Many 
are left in the natural color, yellowish brown. The popular dyed 
effects are black, and various shades of brown, green, yellow, red, ete. 
The coloring is done in a bath with wood and aniline dyes, the immer- 
sion lasting from ten to sixty minutes. The skins are next stretched 
out, and in most cases nailed on wide boards or frames for drying, and 
when thoroughly dry they are ‘‘ staked” over iron beams or stakes for 
the purpose of making them flexible and pliable. If intended for 
shoes they are seasoned before staking, this consisting in stuffing them 
with tallow, fish oil, etc. But very few alligator hides are now pre- 
pared for shoe leather, since they are rather fancy for that purpose. 
After dressing them on the polishing machine, the skins are measured 
and stored in the warehouse or delivered to the leather manufacturers. 

Although green alligator hides are sold according to length, tanned 
hides are sold by the width of the leather at the widest part. The 
price for skins of standard grade ranges from $1 to $1.65 per 12 inches 
of width. Some skins tanned and dyed in a superior manner sell for 
$2 or more for single skins 24 feet in length. Asarule the Louisiana 
skins fetch the highest prices, and those from Florida the lowest. 

Initation alligator leather is now prepared in large quantities, prin- 
cipally from sheepskins or the buffing from cowhides. These are 
tanned according to the usual process, and before the skins are finished 
they are embossed with the characteristic alligator markings by pas- 
sing them between two rollers. 
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SKINS OF SHARKS, RAYS, AND DOG-FISH. 

The skins of sharks, rays, and dog-fish are commonly very rough and 
studded with numerous horny tuberculous markings or protuberances. 
Some have small imbricated and triangular scale-like tubercles; others 
unimbricated and nearly rhomboid, which in one species are ranged 
near each other in quincunxes, or they may be quite square, compact, 
and comparatively smooth on top. These protuberances are usually 
firmly fixed to the skin so that they are not easily separated therefrom. 
They are rough and hard and take a polish almost equal to stone. 

These skins, like those of all cartilaginous fishes, are very durable. 
A peculiarity, in addition to the markings above noted, is the non- 
porous character. The pores that are everywhere present in the skins 
of most mammals, which give the natural grain in the tanned leather, 
are entirely indiscernible in the skins of these fish. The result is to 
render them almost proof against water absorption. Although by 
skillful tanning the fibers of seal and other skins may be plumped and 
the body of the membrane solidified, yet much water exposure loosens 
up the fiber and gradually permits absorption. Not being of a porous 
nature, shark skin is naturally free from this defect. But the advan- 
tage is also a disadvantage in some respects. The nonporous leather 
is practically airproof as well as waterproof, and that is a serious 
defect when its use for footwear is considered. Beyond this, the 
skins of sharks and similar fishes may be prepared in a very durable, 
noncracking leather, for which many uses may be found. 

Formerly, large quantities of these skins were used for polishing 
wood, ivory, ete., for which they are excellent, owing to their rough- 
ness, hardness, and durability. But the great improvements made in 
preparing emery compositions and sandpapers have resulted in sub- 
stituting them almost entirely for polishing purposes. However, a 
small demand yet exists for shark skins for cabinet-workers’ use. 

The principal uses made of the skins of sharks and allied fishes at the 
present time are for covering jewel boxes, desk ornaments, cardcases, 
sword sheaths, sword grips, and a great variety of small articles for 
which the tuberculous markings peculiarly adapt them. The demand 
for these purposes, however, is small and restricted, and each producer 
has to develop his own market. Comparatively few of these skins are 
prepared in the United States, and diligent search among the tanneries 
and leather stores will result in the finding of only a fewskins. Many, 
however, are prepared in France, Turkey, and other countries of 

southern Europe, and also in China and Japan. 
A Parisian manufacturer has made quite a reputation tanning the 

skin of a species of Malabar shark into morocco, and establishments 
in Turkey make green leather from the skin of the angel shark found 
in the Mediterranean Sea. The skin of the diamond shark obtained in 
the North Sea, and so called because of the shape of the markings or 
protuberances, is used to cover the sword grips of German officers, 
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and for this purpose is not surpassed by any material obtainable. Some 
parts of the skin of certain varieties of sharks when dried and hardened 
take a polish equal to that of stone, and bear a strong resemblance to 

the fossil coral porites, and are much used in the manufacture of orna- 
ments and jewelry. 

In preparing them for the use of cabinet-makers, shark skins are 
merely cleaned and not tanned. The hard, dry skins are soaked in 
lukewarm water for three or four days, shaved on the flesh side to 
remove surplus flesh and muscular tissue, and then dried. The skins 
of some species of sharks are so hard that they can not be shaved. 
The appearance of these skins is improved by bleaching, using chloride 
of lime and sulphuric acid. The durability of some of them is remark- 
able, outwearing many sheets of sandpaper of equal area. 

In tanning shark skin for leather or ornamental purposes an alum 

process is generally employed. Each establishment usually has its 
own particular method, but the general process is much the same, con- 
sisting of a preliminary soaking, liming, bating, and fleshing, and then 
tanning or preserving in an alum compound. The hard skins are first 
soaked in water four or five days, and then in limewater for two to six 
days, depending on the condition of the texture, temperature of water, 
etc. The skins are washed free of lime and bated in bran water; then 

shaved on the flesh side to remove all excess of flesh and the like. 
The alum solution in which they are immersed is composed of a pound 
of alum and one-fifth pound of salt to a gallon of water. The skins 
remain in the solution two or three days, with occasional stirring. 

On removal they are dried and are then ready for manufacturing. 

STURGEON SKINS. 

The skins of sturgeon are thick and unwieldy, and at first it might 
appear impossible to use them for any purpose other than glue or fer- 
tilizer stock. They are covered with rows of large prominent horny 
bosses, leaving space for comparatively little flexible membrane between 

each row. In the skin of the sturgeon common on the Pacitic coast, 
and especially in the Columbia River, and those common in the Great 
Lakes and on the Atlantic coast the membrane between the rows of 
bosses may be tanned into a comparatively flexible and very durable 
leather, used as laces for mill belts and as durable as the belts them- 
selves. But it is as ornamental leather, employed so as to display the 
rows of bosses, that sturgeon skins are especially desirable. 

Some of these skins are remarkably attractive, particularly those 
from a species found on the coasts of Europe, which are distinguished 
by rows of small but very horny bosses, between which are numerous 
horny protuberances varying in form from a mere dot to beautiful, 
irregularly shaped bosses nearly half an inch in length. (See plate 35.) 

Considerable variation exists in the methods of tanning sturgeon 

skins. Some varieties may be limed, while others go to pieces in a 
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lime solution. Alum and bark tannings are generally used, sometimes 
both together and at others first the alum and then the bark liquors. 
The method of tanning the skin shown in pl. 35 was as follows: This 
variety of skins is very oily, and half a gill of oil may be removed 

from the cavity beneath each of several of the bosses. The skin was 
soaked in lukewarm water for 25 days, and then beamed to remove all 

grease, surplus flesh, and the like. It was then immersed in a solution 
of 1 pound of alum and 4 ounces of salt to 1 gallon of water, where it 
remained about four days; then retanned in oak liquors, the strength 
of the liquor being increased daily. On removal from the tan liquor 
the skin was dried without any special finishing. 

BEAVER-TAIL SKINS. 

A very characteristic leather seen occasionally in the markets is 
made from the skin of beaver tails. ‘This is one of the most curiously 
marked of all of the aquatic leathers, being entirely covered with 
unimbricated scale-like bosses of irregular outline, usually hexagonal, 
a few pentagonal, and some quadrangular, the sides in all cases being 
slightly curved. Each of the bosses is about a third of an inch or 
less in length. The tail itself is about 10 inches long and 4 or 5 
inches wide, and the skin produces a piece of leather about 8 inches 
square. Probably not over 50 pieces of this leather go on the market 
in the course of a year, but it might readily be increased to 20,000 or 
more. It is not especially durable and is used mainly for covering 
small jewelry boxes and the like. 

For the preparation of this leather the skin is removed by cutting 
an incision along the middle of the under side from the base to the 
end, and stripping it off in one piece. Sometimes this is done by the 
trappers, but more frequently the entire tails, preserved in salt, are 
received at the tanneries. . The skin is cleared out by soaking in tepid 
water for a length of time ranging from two to eight days, according 
to its condition, and is then limed for two or three days. It is shaved 
on the flesh side and submitted to a japonica, sumac, or alum tanning 
solution for about two weeks, shaved again, and cleaned with a sumac 
or sulphuric acid solution, and then colored if desired. 

Very tough and durable leather may be made from the skin covering 
the body of the beaver. Before the adoption of the present method 
of cutting hatters’ furs the tanneries received many of the skins from 
which the fur had been clipped, and beaver leather was comparatively 
common in the markets. Among the Huron Indians, whose wants 
were largely supplied by the beaver, the skin was much used for belts, 

bags, thongs, and even tent coverings. At present, however, leather 
made from beaver skin is comparatively unknown, many dealers in 

fancy leathers never having seen any. The grain is noticeable, but 
not especially attractive, no more than that of pig skin. 
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WATER-SNAKE SKINS. 

The hide fiber of water snakes is scarcely distinguishable from that 
of alligator, being close and compact. While its thinness and conse- 
quent lack of durability render it unsuitable for many purposes, the 
curious markings and the novelty make it desirable as covering for 
rardcases and other small articles. For this purpose the skins should 
be treated in such a manner as to retain their original coloring and 

appearance as much as possible. The market for these skins is so 
small that the tanning of them does not amount to an industry at any 
place, although probably more are prepared in France than in all other 

countries combined. The quantity prepared in the United States prob- 
ably does not exceed 100 skins a year on an average. 

In preparing these skins bark tanning is not often used, and most 
of the methods are secret, being the result of individual experiments. 
Mr. A. M. Villon gives the following process in use in some establish- 
ments in France where these skins are prepared. The skins are soaked 
for a long time in water containing sulphate of zinc to prevent putre- 

faction. This requires at least ten days. They are fleshed, scraped, 
washed by hand, and placed in a bath made of water, 1,000 parts; 
borax, 10; boracie acid, 100; tartaric acid, 25; precipitated alumina, 
as much as liquid will dissolve. They are left in this for a day, then 
transferred to bath No. 2, containing water, 1,000 parts; phosphate of 
zine, 25; benzoate of aluminum, 25; glycerine, 50; alcohol, 20. 

They are left for a day in this solution, then placed in the first bath 
for a day, then back in the second bath for another day, this being 
continued for five or six days, when the tanning is usually completed, 
and the skins are dried, lightly staked, and finished off. 

SKINS OF GAR-FISH OR ARMORED FISH. 

Among the very ornamental fish skins seen in jewelry and novelty 

stores, and used for covering picture frames, cases and boxes of vari- 
ous sorts, is that of the gar-fish or armored fish. The skin of this fish 
is covered with slightly imbricated and firmly attached layers of rhom- 
boid horny cuticle. It is very hard and may be polished smooth and 
even, retaining an ivory-like finish. The rows of scale-like cuticle 
readily separate from the mass, but the rhomboid sections in each row 
remain firmly attached to each other. In using the skin as many rows 
of the sections as may be necessary are broken off, and these are bent 
and shaped as may be required, and firmly glued to the body of the 
frame or box. When the whole has been applied and thoroughly 
dried it is polished as desired. These skins are obtained mainly from 
Louisiana; only a few score are used annually. 

In preparing gar-fish skins for tanning they are first soaked in luke- 
warm water for from two to four days and cleaned of surplus flesh. 
In some establishments skins of this kind are not limed, owing to 
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their tendency toward disintegration when put through that process. 
If limed at all, it must be done very carefully in a weak solution. The 
skins are then bated in bran water for eight or ten hours and washed 
in lukewarm water. Next they go into the tan liquor, consisting of 

a solution of extract of bark, sumac, and alum. This liquor is made 
somewhat weak at first, and the strength is increased from day to day 
until the tanning is completed, usually at the end of ten or twelve days. 
After drying in a flat shape, the skin is ready for use. 

Certain tribes of savages have used the horny cuticle of the gar-fish 
in making breastplates which turn a knife or spear and even a hatchet, 
although they are readily pierced by bullets. With such a breastplate 
is usually worn a helmet of the skin of porcupine-fish, which is covered 
with formidable spines. The helmet serves not only as a protection 
to the head, but also as a weapon of offense in butting. 

FROG SKINS. 

The skins of frogs and toads are used to a limited extent for leather 
purposes. Two or three factories in France pay much attention to 
tanning them, obtaining the raw skins from northern Africa, Brazil, 
and other tropical regions. Elsewhere than in France comparatively 
few are tanned. Occasionally tanners in the vicinity of New York 
City prepare a few frog skins on special orders, but no regular market 
exists for them, and it would probably be difficult to find 50 prepared 
skins in all the tanneries and leather establishments of the country. 
This leather is thin and very pliable. It possesses a delicate but not 
especially attractive grain, and is used principally for cardcases and 
other small fancy articles. 

MISCELLANEOUS FISH SKINS. 

Although fish-skin leather can not yet be considered a commercial 
article, successful experiments have been made in the preparation of 
good leather from the skins of the cod, cusk, salmon, and other spe- 
cies. At Gloucester, Mass., shoes and gloves have been made from 
cod and cusk skins. Some very serviceable gloves were made at Berlin 
in 1880 from the skins of these fish sent from Gloucester. The skin 
of the wolf-fish (Anarhichas) is especially adapted to leather-making, 
and quantities of it have been placed on the market for cardcases, 
shopping-bags, and the like. In Egypt fish skins from the Red Sea are 
made into soles for shoes, and burbot skins have been used in Russia 

and Siberia to trim dresses. Eel skins have been largely used in Europe 
for binding books, and to a considerable extent in making whips, and 
have also been tanned and dyed and made into suspenders. In Tartary 
they are dried and oiled and used as a substitute for glass in windows. 

Along the Yukon River, the Amur River, and in other northern 
regions as well, the skins of salmon, cod, and other fish are utilized 
for making various garments. They are taken from the fish in blanket 
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pieces and the scales carefully removed. The skins are then dried 

and afterwards worked with a scraper until they become pliable. 
When finished the membrane resembles kid in appearance and soft- 
ness, but is almost as tough as parchment. They are frequently dyed 
brown, red, yellow, and indigo, and some of the garments are highly 
ornate. They are sewed together with fine thread, made also of fish 
skin. The American Museum of Natural History in New York has 
many of these garments, obtained principally from Eastern Siberia. 

Bags and sacks of various kinds, with capacity varying from a pint 
to a bushel or two, are made from fish skins by some primitive peoples. 
Nelson describes one made from salmon skin and intended for storing 
clothing. It is neatly sewed with sinew thread and ornamented with 
bands of russet-colored fish skins and white parchment-like skin from 

the throats of seals. The bottom is oval shaped, with the seam inside. 
The upper border is hemmed, and through a series of rawhide loops, 
sewed at intervals around the top, passes a cord of the same material 
for use as a drawstring in closing the bag. These bags are said to be 
in common use from the Lower Yukon to the Lower Kuskokwim. 

INTERNAL MEMBRANOUS TISSUES. 

In addition to the skins, certain internal membranous tissues of sey- 

eral aquatic mammals are used for purposes of leather, especially among 
primitive peoples. Prominent among these are the throat lining, stom- 
ach, and intestines of seals, fur-seals, sea-lions, and walrus. The throat 

linings of all these animals may be made into gloves and similar articles. 
The most important use of these membranes is for waterproof over- 

garments, or kamlaikas, from the intestines of pinnipeds, and especially 

of the sea-lion. For this purpose the intestines are distended with 
air, dried, and cut longitudinally, forming a long ribbon 3 or 4 inches 
wide. A number of these ribbons are neatly sewed together with a 
close seam in the pattern of a loose shirt, closed behind and before, 
provided with long sleeves, a hood fastened to the back of the neck 
for drawing over the head, and drawstrings around the wrists, neck, 
and bottom. These garments are very durable and are said to possess 
ereater strength than india-rubber garments, are equally water-repel- 
lent, and are not affected by grease and oil. 

Walrus intestines were used by the Alaskan Eskimo in making sails 
for their bidarrahs, or family boats. Although its total weight is only 
about 4 pounds, the sail is remarkably strong and durable. 



Report U. S. F. C. 1902. PLATE 38 

i 

Pg 
SA LLM LAA ALLE 

ENE ELATED 

TirFANY & CO EXHIBIT 

PAN AMERICAN EXPOSITION 
NEG. NO.2420 

BUFFALO (201 

LETTER BOX, MOUNTED WITH SHARK SKIN, GAR-FISH SKIN, AND MOTHER-OF-PEARL. 





THE COMMON NAMES OF THE BASSES AND SUN-FISHES. 

Sy EUG et vie SME rr. 

F. C. 1902——23 353 





THE COMMON NAMES OF THE BASSES AND SUN-FISHES. 

By Huaeu M. SmIru. 

The strictly American family of fresh-water sun-fishes and basses 

(Centrarchide) consists of numerous species, including some of our 
best-known fresh-water fishes, which are much sought by anglers and 

contribute largely to the food supply. The family is well represented 

in nearly all parts of the United States east of the Rocky Mountains, 

in Canada and Mexico, and one species is found in California. 

Some of these fishes are known only to the ichthyologist and have 

no distinctive names by which the layman may designate them; others 

ean claim only book names which have never come into use and 

probably never will; and others have received a large number of vernac- 

ular names, some general and some local in their application. Some 

of the popular designations are appropriate and distinctive, but others 

are misleading, inaccurate, and indefinite, and much confusion has 

been occasioned thereby in popular literature and in legal papers. 

This compilation is offered in the belief that a key to the numerous 

names of these fishes will be useful to fishermen, fish-culturists, and 

legislators. There is no intention to lay undue stress on the impor- 

tance of common names; on the contrary, it is thought that the multi- 

plicity of names here shown serves to emphasize the necessity for 

definiteness which can, in many instances, be secured only through 

the use of the technical names. 

The common names are presented in twolists. In the first an effort 

is made to bring together, in alphabetical order, all the common names 

that have been applied to the sun-fishes in the United States and Can- 

ada, to show the distribution of these names, and to identify the species 

to which each common name is given. Practically all the names in 

print are recorded, together with a number of others reported by cor- 

respondents and associates, which have apparently not been printed. 

The following explanations of the list are given: 

1. The vernacular names are arranged in strict alphabetical order 

and are recorded in the various forms in which they are spelled or 

pronounced. The fish may be identified by its vernacular name by 

noting its technical name, and then, if necessary, referring to the 

latter in the systematic list of the members of the family. 

2. The geographical distribution of the names is indicated as accu- 

rately as possible. Names used over a wide area and appearing often 

in print are marked ‘‘general.” The absence of locality indicates 

either a lack of knowledge as to where the name is employed or the 

appearance of the name only in books. 
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? 3. Whenever practicable a reference is given to a published record 

of the use of the name for the species and region cited. In the case 

of many names this record was the first known, but for other names, 

whose earliest application has not been determined, it has been con- 

sidered sufficient to refer to a standard work. ‘The works are men- 

tioned by numbers, which correspond to a full citation of titles and 

authors at the end of the paper. 

In the case of names which have not before appeared in ichthyo- 

logieal literature or other writings, so far as known, the authority 

has been indicated by Roman numerals corresponding with those pre- 

fixed to the names of the following persons, all connected with the 

U.S. Fish Commission, who have furnished information: (7) Charles 
G. Atkins, (77) William Barnum, (777) S. P. Bartlett, (v) John N. Cobb, 

‘ (v) T. M. Cogswell, (vi) R. E. Coker, (vz) S. W. Downing, (viz) B. W. 

Evermann, (77) Waldo F. Hubbard, (2) Alexander Jones, (a7) W. C. 

Kendall, (viz) E. F. Locke, (avi?) W. F. Roberts, (viv) Hugh M. Smith, 

(xv) J. J. Stranahan, (xvz) John W. Titcomb, (avi) S. G. Worth. 

The second list comprises the scientific and approved vernacular 

names of the Centrarchide, and under each species all the common 

names that have been applied to it. 

NOTES AND COMMENTS ON THE COMMON NAMES. 

The fertile imagination of Rafinesque induced him to coin many 

names for the members of this family, and he is responsible for a large 

proportion of the boo< names mentioned in the list. More recent 

writers have, however, contributed a number of such names, as will 

appear from the list. In some cases, where common names are given 

without comment in loeal lists of fishes and in general works, it has 

not been possible to determine whether they were in actual use or 

simply supplied by the writers. This compilation is therefore proba- 

bly subject to correction in a number of such names which could not 

be corroborated from other sources. 

The names ‘‘sun-fish,” ‘‘ bream,” and ‘‘ perch” are applied with lit- 

tle discrimination to all the smaller species, more especially those of 

the genera Lepomis and Hupomotis in the Southern States. ‘‘ Bream” 
is often corrupted to ‘‘ brim” and ‘‘ perch” to ‘‘peerch” or ‘‘ pearch.” 

The same names are also given to Pomoxis, Ambloplites, Cheenobryttus, 
and Centrarchus, with or without qualifying words. 

The name tobacco-box, which is applied to Hwpomotis gibbosus in 

Maryland and Virginia, doubtless was based on a real or supposed 

resemblance in size, form, or color to the old-fashioned pocket recep- 

tacles for smoking and chewing tobacco. In regard to another fanei- 

ful name of this fish, ‘‘ Frank Forrester” remarked that ‘‘the numer- 

ous spots on its body have procured for it the absurd name of 

pumpkin-seed in many States.” 

The two members of the genus Pomowxis are very similar in appear- 

ance and habits, and exist together in many waters. It is, therefore, 
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no wonder that they bear many of the same common names, although 

each has some particular appellations. 

‘Strawberry bass and calico bass seem to be very appropriate desig- 

nations for Pomowxis sparoides and have the additional advantage of 

being already generally in use in a large district.” (Goode.) For 

Pomoxis annularis, crappie may be recommended. 

The names ‘‘campbellite” and ‘‘newlight,” which appear to have 

originated in Kentucky and to have spread thence to Indiana and 

Illinois, are said by Goode (33) to have been given to P. annularis ‘by 

the irreverent during the great Campbellite movement in the West 

nearly half a century ago,” and Klippart (35) shows the origin of the 

name in Kentucky by recalling that the fish ‘‘ appeared in the waters 

of that State simultaneously with the advent of the disciples of Rev. 

Alexander Campbell.” These names are seldom heard nowadays, 

but are carried along in the books on fishes and are interesting 

nomenclatural relics. That they have not entirely died out, however, 

is shown by the fact that as late as January, 1903, the Fish Commis- 

sion received from Kentucky an application for ‘‘newlights” for 

stocking a pond, and Dr. 8. P. Bartlett, of the U.S. Fish Commission 

station at Quincy, Ill., reports that he has occasionally heard the 

name ‘‘campbellite” in that State. Klippart attaches these names to 

P. sparoides, but other writers have restricted them to P. annularis. 
Monsieur Montpetit (‘‘ Les poissons @eau douce du Canada”) thus 

discusses the names crappie and crapet: 

Crapet? Nothing similar exists in any French dictionary to designate a fish. I 

have reason to believe that the American word crappie is simply a transforma- 

tion by the ear of the Canadian word crapet, which must have been applied to 

this fish a long time before the colonists of New England could have known it. 

Whether this fish took the name of crappie in the limpid waters of the Great 

Lakes or in the muddy waters of the mouths of the Mississippi, there is not less 

reason to believe that this name is only the alteration of the French word crapet 

which was given to it, either in Canada or Louisiana, a century and more before 

the English had become acquainted with it. A‘! le-crapet! That is an essen- 

tially Canadian expression which we have all heard from the mouth of our mother, 

when for some teasing trick or mischievous act she threatened us with soft and 

affectionate blows. Ah! le crapet! Which meant: ‘‘No matter by what end he 

is taken, he is always bristling, ready to do us an injury—he is a crapet.”’ 

The euphonious French name sac-a-lait (bag of milk) which is heard 

in the lower Mississippi Valley and now apparently is applied to other 

centrarchids as well as to P. annularis, to which it was originally 

given, has been corrupted to ‘‘suckley perch” in Louisiana near New 

Orleans. John Demon and shad, names mentioned by Mr. Goode as 

being applied to the crappie, have not recently been heard, and their 

geographical distribution is unknown to the compiler. According 

to Professor Evermann, tin-mouth and paper-mouth are names now 

often heard in Indiana, the former having reference to the color of 

the inside of the mouth of the crappie, the latter to the fact that the 

mouth tears easily when hooked. 
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Of the numerous names applied to members of the genus MJicrop- 

terus, none is so distinetive as black bass, with the qualifying terms 

large-mouthed and small-mouthed, and these are the designations 

which should be generally adopted and adhered to, even though few, 

if any, specimens are really black. 

Mr. Goode (33) recalls that ‘Charlevoix, a Jesuif missionary who 

explored Canada in 1721, mentions a fish called achigan, which is 

thought to have been the large-mouth.” M. Montpetit, in his ‘‘ Les 

poissons d’eau douce du Canada,” has adopted achigan as the most 

appropriate vernacular name and writes as follows regarding it: 

In the province of Quebec, in more than one American State, the name achigan 

will persist and will perhaps finally prevail even on the continent of Europe. By 

priority, recognized asa principle by the naturalists of Europe and America, it 

has incontestable titles, since for centuries and centuries, doubtless, before Lau- 

donniére called this fish salmoides the aborigines of Canada designated it under 

the name of achigan. It is a name of terror, the Algonquin name, picked up by 

Charlevoix and religiously preserved among us. One savant, versed in the say- 

age languages, the Rev. Father Lacomb. O. M. I., has claimed that the word 

means the fish which disputes, which struggles, which shakes and bungles the line. 

Those who have seen it at work will admit that that is just its description. 

Alphabetical list of the common names of the basses and sun-fishes. 

Common name. Locality. ee : Remarks. Identification. 

SA CHIP AM Zoos oeassaes == Canada: .2. s22.2255-2: 9528)}, Indian: 22-223 Micropterus salmoides. 
VO tsetse sree ee See BIL S e  ee Rieeoee a ot 8528) |/e52 dois 4a. Micropterus. 

Achiganierange pOUCDE)|=2-44- 4--ee sana nn coe ae 28) || BOOK 2 25. ==. =- Micropterus salmoides. 
Achiganmour SS) Sisoa ee eee eee caloe een 285) ees do ......-.| Micropterus. 
Achigan petite bouche.| ==-2----.-.----4--=-=-- Poul eeap= (oleae ewes Micropterus dolomieu. 
Bachelors’ 22. 2.) vshees LOWS 25 2-043 -e ke 20) Gee eee Pomoxis sparoides. 

DOS asi sseceisw acters Ohio Valley 2-2 -- --- Sills eee ee Se Pomoxis annularis. 
Bachelor perch ---------| Ohio) River s2222---=- 1d Ol BER ae ee oe Do. 
Banded'sun-fish) 21-252 es ee ee eee | 2 | Book -._--....| Enneacanthus obesus. 

Qe eS ae eee Sa ee ee | | ee doles Mesogonistius cheetodon. 
IBank-lick DPassesssee =225| OlIOes san ees eee 21 Ole See ees eee Pomoxis sparoides. 
Bar-fish= 22-2 225,<0 2222 Lake Michigan; Wis. 823) bee a2 eee oe Do. 
IBASS teen ee ee nee | Gerona Soi we, tee os eee ee ee oe ae Shea Micropterus. 
Bass hog-fish ----.------ VSS Siterarind aie, ate ae aL sl PBooke: Soe Micropterus dolomieu 

| (young). 
BASS SUNFISH sessions eee 5 ne oes seer AM eee (oko yee oe as Acantharchus pomotis. 
Bayou bass’ 2522 2 sees Southern States ___- TGs ide ares 2k cae Micropterus salmoides, 
Big-ear sun-fish.-___..--- | Pp ae as CLs foe aS Si BOOK ocee neces Lepomis megalotis. 
Big sin ibass)s>.--e2< Soest ee a ee ‘che ke One ee eer es Pomoxis sparoides. 
IBig-mo uth ss ee ee Upper Miss. Valley- (Sif een eee eee oe Cheenobryttus gulosus. 
Big-mouth bass--_------ (Generals = Seed). eee [Sorter oeee ues Micropterus salmoides. 
Big-mouthed black bass].....do_.....-----.---- St) accent ee Do. 
Big-mouthed sun-fish _.| Kentucky; Ohio? __- OT ADDR a es eee ee | Cheenobryttus gulosus. 
Big-mouthed trout_..... Kentucky ----.------ AOU eee Oe oe | Micropterus salmoides. 
Big-nosedisun-fish 2). | ae ee 23) || Book 222-2 == Apomotis ischyrus. 
Bitter-head _..-.2 2. -.2. OHO So se Se Sr 23-572 = eee Pomoxis sparoides. 
Black-bandedsun-0sh.-| 2222 S88 eee ee 2) (Book ass Mesogonistius cheetodon. 
Blackepass 8.2.0" ne athe General’i.2.6 2 Sh eee Se Ee eee Micropterus. 
Black bass of the elu | =2.2-=sens seen ih (| Books eee Micropterus salmoides. 

ron. | 
Black crappie --.....-.-- Mlinois: =a esses Pe tig ee eee ae | Pomoxis sparoides. 
Black-eared pond-fish -.| ........-.-..---------- Piel hls toi0) ce ok Sake eR | Lepomis pallidus. 
Doesnt Soe ae (Ee eee SoS ae 30,39 jz --- (0 oe eas oe | Lepomis auritus. 

Black-ears ae] 24 ss Sra | Ohio Valley ---.----- Sil] |. Ba eee Lepomis megalotis. 
BIAGK-OVES CF) eae ee ana o ae 0.223.232 ee 81 |................| Lepomis cyanellus. 
Blackeye pun-shscen neces. 25-22 estes ee Ble SBOOK. 222 "2s Do. 
Blackfresh=-water bacse|lsee. eo os-en een ne ee Gy| Sete do ____-...| Micropterus dolomieu. 
Black huron --..---2_.-2 Perak eee th gs ete ey | (iy) (Ee Go reese Micropterus salmoides. 
Black perch -—..-_._.22¢_| Ohio Walley; Miss;;))/9, 31;-viil |2 <2. 22-2 2a58 Micropterus dolomieu. 

enn | 
Black sun-fish .........- MRS Pe ee be i | | 11-17) Book? -- = Cheenobryttus gulosus. 

D fo) hee Et Tae #2 Olio ee Sel SRK eee et ees Ambloplites rupestris. 
Black-tailed sun-fish..... Ohio Valley --------- 81 |.-..-.--..-..---| Lepomis megalotis. 
Black warmouth. ohaes- |) ee eee eee. ee | 9 i Book’.2 52251 Chrenobryttus gulosus. 
Bloody sun-fish's..c 722. lene coos Se eeee sees balm Saas Gomseace Lepomis megalotis. 
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Alphabetical list of the common names of the basses and sun-fishes—Continned. 

Common name. 

Blue-and-green sun-fish 
Blue bass 

Blue-gilled bream 
Blue joe 
Blue-mouthed sun-fish - 
Blue perch 
Blue sun-fish 

Bréme 
Bride perch 
Bridge perch 
Brilliant sun-fish 
Brim (see Bream) 
Bronze-backer 
Bronzed centrarchus _- 
IBTO WN DHSS = 22 se ogra 
Brown river-bass- - ----- 
Brown) trout--—---.---— 
iButraloibass!—----—----=2 
Buffalo sun-fish 
Butter-fish 
Galicobassee ca e- =n oases 
Calico bream 

Chain-sided sun-fish ---- 
Chain side 
Chinquapin perch 

O 

Do 
Chub robin 
Common basss---------- 
Common sun- fish 

Copper-headed bream -- 
Copper-nosed bream --- 
Cow; bass). --=..----=.----= 
Crapet 
Crapet calicot 
Crapet jaune 
Crapet mondoux 
Crapet noir 
Crapet vert 
Crappie 

Do 
Crappy (see Crappie) -- 
Expppie (see Crappie) -- 

fe) 
Croppy (see Crappie) -- 
Dollardee RF 
Wollyaviarden==--2-.-=-2 
Dotted painted-tail- -_-- 
Dwarf bass 

Female perch 
Flat-fish 

Fresh-water bass 
Fresh-water perch 
Fresh-water sun-fish 

Locality. Rieter . Remarks. 

| _ ABS ee ee 23 
Ohio Valley ----- ea 31 
General, 25-.~.-5- 8 
Ohio Valley --------- 31 
Maumee River, O.; 20, 26 
Mich. 

IMG GHEE Tec ot oeeectase By loa eae Set at 
IN Cleese ese eee at Ohl (hee SA hola ase 
aah, sae ey emepe  Cal BOOK eso a 
INC ae hi ees 1O236t | Raeeee eee see 
Generali eso S| Ree ea aaa ee 
OWiGEs eet ee oases Sih | ee eee 

a Ee NA RIN chal is Se) Hela" BIS 00 Kasse 

Maine; Mass -..-..-- SOnxie |eeees Soy lle 
Maine 0 asa: eo eS ScLh | Ge eee ee 
Southern Atlantic 0p fee ae cece ese 

States. 
yee done eee ee br secon Cooma 
Leer e (Govan Se Ee Lae 357 )e| (ese ae ees Meee = 
ee CO ae Seyi | eee eeee, eee ene ae 
Southern States; (ott by eka eet Se 
general. 
mebec Peal Prencheseas-- 
hi Owe G4 1) beeen pa eee 

-3- A Ee 9) | Seer ets Beyer s aie 

$ Sie at eee ee ieee PAL | 1eyayoy se ene 
General, South ...--.!-----.-- = Corruption __| 
ee see te eee Of eee se eee eee 

Oe ee eee ese SOO kee eas 
Ohio Wallley;=-=-2---- Bi ES erent 
ats | Ret ea aie bees in| BOO keene 
Ohio: Valley: _-------- eRe ee eee 
MiG hearer one oe Si ess Aneeme nee 
Lee COWS HE tare eee Ba eee Ba alee 
MMMM OISe eo ae a eete|| TLL | See ee a ta 
Generale) bases a. I SHelli eet hes See dE 
Shi Gla aeie Beate eae OO Geseee Sees 

ng ee ee ee yest ee aee Ont Le ay 
ieysvinid eee tojkl kana eat eos 
ee ey eR keene ie OO kee eee 
Py te ag fee ceo Dileeae GOs eees 
TENNER oo Be clears Ly eae bt Sa eee a  S 
Lower Miss. Valley- OU See ees ae 
Ii OLAS A ee ee IIS Sas Sete ee 
eee dons Goby cee a= So 
IN OAV Biss eae eke NBO seXsV? [oars ra Se 
EN ete tee ee ee diy | eee oe ae 
Sere eae res Gil || 18xofoles oth we 
Se a ee ee ee ees See (CW mtost 

Rigeses PRE SY: Sees Bd Meee oA eoeoee 
Generally 2-3-2 e Bsa eee Sess 
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Se; Sa Ph See Be here aes rench: 5-2 
CE a eee Dar Reet ome: sess 
af heh Sa ee ee ON BOOK. o-eeea— 
eS Dad NI Tee ee Pe ee Poy teen dOneare S: 
Montrea len == sss—=2e5 2) rench=22 = 
ee Stee ee ee ee 20) EBOOK 2 =ea= 
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Bille |e dome 
le pee Ose eens 
iL): | eee see SEs 

BOSAL | PEE Ree be oe 
SI ps eas ee 

IS hs eee fee es 

5-1 ll aaa beet ee 
5. || \eR Ae See 
aint | ease a 

SCE. Se eee eee 6 
Ba ee eee the 28 4 

| | 

) 

Identification. 

Lepomis cyanellus. 
Do. 

Lepomis pallidus. 
Lepomis cyanellus. 
Lepomis pallidus. 

0. 
Lepomis cyanellus. 

Do. 

et gloriosus. 
Eupomotis gibbosus. 
Lepomis auritus. 
Ambloplites rupestris. 

Cheenobryttus gulosus. 
Lepomis auritus. 
Eupomotis gibbosus. 
Lepomis, Eupomotis,ete. 

Ambloplites rupestris. 
Micropterus salmoides. 
Pomoxis annularis. 
Lepomis megalotis. 
Lepomis, Eupomotis,ete 
Micropterus dolomieu. 
Ambloplites rupestris. 
Microplerus dolomieu. 

oO. 

Do. 
Cheenobryttus gulosus. 
Lepomis cyanellus. 
Pomoxis sparoides. 

Do. 
Do. 

Pomoxis sparoides? 
Pomoxis annularis. 
Lepomis macrocheirus. 

Do. 
Lepomis punctatus. 
Pomoxis annularis. 
Pomoxis sparoides. 
Cheenobryttus gulosus. 
Micropterus salmoides. 
Eupomotis gibbosus? 
Micropterus salmoides. 

_| Eupomotis gibbosus, Le- 
pomis megalotis. 

Tepons pallidus. 
oO 

Micropterus salmoides. 
Pomoxis, etc. 
Pomoxis sparoides. 
Eupomotis gibbosus. 
Arab lopliies rupestris. 

Do 
Do. 

Pomoxis annularis. 
Pomoxis sparoides. 

Ambloplites rupestris. 

Lepomis pallidus. 
Pomoxis sparoides. 
Micropterus salmoides. 
Micropterus dolomieu. 
Lepomis megalotis. 
awous gibbosus. 

fo) 
Lepomis auritus. 
Centrarchus macrop- 

terus. 
Lepomis auritus. 
Eupomotis gibbosus. 
Centrarchus macrop- 

terus. 
Ambloplites rupestris. 
Eupomotis gibbosus. 
Lepomis auritus. 
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Alphabetical list of the common names of the basses and sun-fishes—Continued. 

Common name. Locality. 

Fresh-water trout ------ Gor Ga.; Wa. 222ees 

Gilded'sun-fishts seers |e -. -- aa ee 

Gogele eye. ni intense Netba General in West ---- 
DON coee eee General; N. C.; Tex. 
LD YC aes Sn ee ele Southern States --_- 
1D 0), = SSR eS ee einen aon 5 ee Fe 

Goggle-eyed bass- -- Ohio - iggy 
Gorels: eyed perch -_-__-- -| Souther n States ___. 

@oldsbass'-] 22. =. .-- Ohio Valley 2==---=- 
Golds=hshe ss sete ee ODIONStC esas nee 
Goldring sae Ohio Valley ------.-- 
Gold-ringpomoxis 2 see e eae nia ee ee 
Grass bass= 222 ee Ind:; Minn) <== 2-2: 

D {Lake Erie; Ohio: I11.; 
Neale es aki ee ‘Miss. Valley. 

Gray bass. -.-...- nae i(o) se See ee eee 
Green'bassi ei sase ya 2c MicH? Ohio River - 

(oo as as oe ea Ys Semen cr Meer tans 
GyeeninerGh oe sce n= n aes emer e oon aeeee 
Green sun-fish ______-__- General S20 222s ee 
Green trout 2--_ 722. :! ae eee eee 

Oe ee eee BL ey es See eee 
Growler se: = co) a el ee ee een eae eee 
Harlequin roach ____--- [oe Bee een ace Seen 
HOD Dbassiee sae ee 

DEPOT eee oe 
John Demon-_-_-____---- 
sue meutE EERE ak etc 
JUMpPeOre so. ss e 

Riven vente es cee eee 
Domes eee ee 

Takeibasss oo ae | Ohio? ie 
1 8 fo yes ee eee ee Ae KONI Om weet ee ee oe 
DO eee eee nee Great Lakes ? ____--- 

hake crappiels==0--2--2-|.-<=- Gor? Soe er ee 
Lake Erie bass_.-...._.-.| (LETS (OM otQeya eta ee 
Lake Huron black bass. Le eee, 
Lamplighter__......_._- @Ohio=s Sree 
harge-tinned bass 2 2s eeesecac ane Seen eee 

Large-mouthed bass ___| General __.______.--- 
Large-mouthed black |_.--- does eae 

bass. 
Latge-scaled sun-fish sie. 22 2 coos sees aoe 
Leather-ear........_..-- N. A 
Leather-wing 
Little bass 

Little bream 
Little red-eye 
Little ee 

Tonginied sun-fish ___| 

Many-spined sun-fish _- 
Marshihigassye- seco see 
Mill-pond chub -_______- 
Mill-pond flier _______._. 
*Mill-pond perch 

Minniy bassia2s5055°- ee 

More-mouth bream ____| 

Mountain trout 
Mud bass 

DOs oer. 2 eras. 3k 
Mudchup iss -- 2 
Mud perche=- ee: ss 
Mud sun-fish 
New Light 
Newulbiphte: 22. o-2 228 
Northern crappie ---.-- 
Northern pomotis_-__-_- 
Obscure 

bass. 
Orange-spotted sun-fish 
OBWOR0; Dass os. ~ ae ee 

s.C 
Moss basai2. © ee I 

NGrte sso ee 
dO eee 

| Ohio Valley 

fresh-water |__. 

Great Lakes; New 
York. 

Refer- 
eee! Remarks. Identification. 

3 Fl ed pe cts pai ee Micropterus salmoides. 
91 9 

{ on Ba |Book shteoet< Lepomis macrocheirus. 

ta ete 3 a rtrd ene rupestris. 
URC Th eee oh eed Cheenobryttus gulosus. 

Foie eae Ss Se Dee Pomoxis sparoides. 
Qi: | Eads eee eee | Pomoxis annularis. 

2130 ||) BOOKeessenaes Ambloplites rupestris. 
8) 2 aereeee eee | Pomoxis sparoides. 

Xi) See ees | Lepomis auritus ? 
Bl SSeee ss eee Micropterus dolomieu. 
Bl! sae e eee Lepomis macrocheirus. 
1 ep se eee ee Pomoxis annularis. 
Bib |elstovoy ie ees = oO. 

VAbuS-ohny |e eo eee Micropterus salmoides. 

2,8, a ean pas Pomoxis sparoides. 

Fj beta orig es See Micropterus salmoides. 
351d) | Seas Ce ee oO. 

AQ WEES eSe2: eee Micropterus dolomieu. 
0 | Se ee ee Micropterus sp 
Si. 2o2 oe ie Lepomis eyanninee 

TRL Val pose seers Micropterus salmoides. 
AQ) | Deva eal Seth ec Micropterus dolomieu. 
6 | Obsolete -_--- Micropterus salmoides. 

OT | MBoolkeaeseeens | Eupomotis gibbosus. 
Sls Past ls Bee parents dolomieu 

(young). 
325 BOOK sess Micropterus salmoides. 
Ch eee eis yee ee Pomoxis annularis. 

be Ee ee pee a | Cheenobryttus gulosus. 
ie eee eek nae a Sy en ey | Mic ropterus salmoides 

et dolomieu. 
Tx 1|Se Ne Lepomis auritus. 
als | S228 eee oS eee Eupomotis gibbosus. 

Gull BOOK ee 2a a= Ambloplites rupestris. 
PN ene See ES i Micropterus salmoides. 
el eden © Bee ee Se: Pomoxis sparoides, 
2) (Peete eee ra ee Do. 

PS Ta eee ee ee Do. 
Si Book = <=" Micropterus salmoides. 

CPC eee ee ae Pomoxis sparoides. 
Li | Books 222625 Centrarchus macrop 

terus. 
eee el ESE es EOD Ce Micropterus salmoides. 
pee ae [peeccccecoroeace Do. 

23) |) Books oees Lepomis megalotis. 
; Lepomis auritus. 

Do. 
Micropterus dolomieu 

(young). 
Enneacanthus obesus. 

d | Lepomis eyanelius. 
Soe ee eee |__...do_....-.-| Enneacanthus. 

(| ae doses Lepomis megalotis. 
1) aoe do. Lepomis auritus. 

ah eee doles: Centrarchus macrop- 
terus. 

Psy ee do 222-222 oO. 
5 Ae) eae = ae ee Micropterus salmoides. 

Riv, | -ce22 wees Do. 
LD cere eee Pomoxis sparoides. 
36/22 eee | Centrarchus macrop- 

| terus. 
Bl PR eee ee _Micropterus dolomieu 

| (young). 
é Corruption -.| Gh epee tine ulosus. 
th pee i el ae ee ee | Micropterus salmoides. 
(Te Ne ee Micropterus dolomieu. 

Will | 225524554 Micropterus salmoides. 
Ch 4. 3a eee Acantharchus pomotis. 

BON eeaeas ea. a eee Cheenobryttus gulosus. 
18, Bde)-e252--- .... Acantharchus pomotis. 

2,5 | Book Se Do. 
PO eases eee | Pomoxis sparoides ? 
gl ee See Pomoxis annularis. 

1? |) Bookt22a22e- | Pomoxis sparoides. 
82 jo... do | Eupomotis gibbosus. 

(ia Same doves | Micropterus dolomieu. 

17 Sop =: Lepomis humilis. 
Sha eee Micropterus salmoides. 
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Alphabetical list of the common names of the basses and sun-fishes—Continued. 

Common name. Locality. ne : Remarks. Identification. 

Painted=tail: 22.2.2222:2: Obie. ee ses eee 63 Ue See Goes Micropterus salmoides. 
Palecrappies: 22 3-2>--= U5 eee eee TC een Fe ee AE Pomoxis annularis. 
Palewmivier-bassi. eee ee |eseeesiecessaheass2eeeS5- 31 Books*22241..- Micropterus salmoides. 
Paillidisun-tsh est enon ee ene 2 8) epee domo 25-5 Eupomotis pallidus. 

Paper-mouth'-==_2----= MGNe v0 s Ses 8s. eee VAL eon eee ee Pomoxis annularis. 
Pearch or peerch- ------ Southern States ----]_-.2.-----} Corruption _-| Lepomis, Eupomotis, etc. 
Perch sis eet eee Generals. 25-222 322-5| fo) ls eee tenes i Do. 

lO ios ee eeoenee ness||=Secen Bee seeosonon=sase Dy ean aes ae Centrarchus macrop- 
terus. 

Do ie ee eee Southern States ---- Of et SASS Micropterus salmoides 
et dolomieu. 

1D Oe vee Be rey Bee = eee (CKO ee ae S| PE ee ee er eee Cheenobryttus gulosus. 
IDO eRe ee Fo Cale sss Se alleen ee Se ee Archoplites interruptus. 

Perch-mouth bream -___| Florida -.-....--.---- Riles Soo - se eS Cheenobryttus gulosus. 
IOV AG) SOM ean eee a | Oe eee aes se See eee Sone OO Keene a= Eupomotis gibbosus. 

1D 0) eee nner OBiOe eae es asec eee Po) Se ea Ase Micropterus salmoides. 
Pumpkin-seed --.------- New England and | 8,30,38 |_.....--....---- Eupomotis gibbosus. 

Middle States. 
Quivers. ---<-=--..24--=- Maine: = 2 te. == Te Seon se oouses Lepomis auritus. 

(Oss Bs eee ae dott tes peewee kein ks Eupomotis gibbosus. 
RBZ be ee ee eee Pas ee es ee eo OFiSiecse sesso ascce Pomoxis sparoides. 
Red-bellied bream ------ INS Cyse ee sss C6 Syh | Sees eee Lepomis auritus. 

1 DG Tae eee ee ee! eS aa ee ee ae Sr (COlBoo ke. 26-23. | Lepomis megalotis. 

Red-bellied perch ---.-- aha uth Atlantic | 9500 || Pe cece Sseee Lepomis auritus. 
States. | 

| Doe eee Gates s oss seaesteeccee 5 TP oone ene tones Lepomis megalotis. 
Red-bellied robin perch | N. C -_--.------------ 10; eS eee oe eel Lepomis auritus. 
Redebelliy se Hasek Ome ese eeee es BG Ree eee es oe | Do. 

DOS eee ee a ee dor Pateeat=. aan < | el es ee oe ees Eupomotis gibbosus. 
Dori. Aes Be FOhionvialleygas oe a= SUH ee ees oon | Lepomis megalotis. 

IPayel lovee ee 8 ee eee ee eee Q) ass Sere ae | Lepomis auritus. 
Redseyes os: 223-25 222=2- General 22-----5=>--- to) es Sel ee | Ambloplites rupestris. 
Worse Ae ee do SS ee Ba a eS eae | Cheenobryttus gulosus. 
[Do ke we ee eeamay ania Winavoytsy = SEE STS Doli ake Hou uetees | Lepomis cyanellus. 
DOS = sae Scots: pCa tee NOES: LOW RES Sake Sa Micropterus dolomieu. 

Red-eyed bream -------- pout Atlantic BO) | soem ee oto sae Ambloplites rupestris. 
States. | 

DOS eee Iowa; Ark.; Ohio’ __| 17,24,25 | Book ?_-.----- Cheenobryttus gulosus. 
Red-eyed perch -------- Gieneralen saa. eee ee ese aa (Ae eee ee Ambloplites rupestris. 
Red-eyedisun-fisho2e2aie 2522 2cnes2525 5-55 2es= 21) Books. .25--22= | Lepomis megalotis. 

IDO eh ROE oe el ee ee ee ae Bile eee doeesess Ambloplites rupestris. 
Red-headed bream - ---- Pate ss eee 229) bas ee Se Lepomis auritus. 
IRGGiperchy=--s45 2s EG Gece ea eee os (ig ae a ae | Lepomis miniatus. 

Dots sce et ak eee Georgiates. =. 2. 5s. Sey | peace Locke eas | Lepomis auritus. 
Red-spotted sun-fish-_--.| Miss.; Ark.; Iowa ?_- 11,25 | Book ?- 222 --- Lepomis humilis. 
Red sun-fish ------ BOG Mee eet eos Scat ete p< ees ee | Lepomis auritus. 
Red-tailed bream -- | eee eee me 70) re ean ee Do. 
Red-tailed pomotis -----| -------------- Jon WBOO Kees sce Do. : 
LetihGhe [SEs Seas eee ees | eee aS [ee ee eee | Micropterus salmoides. 

AS) OMe ea ee we ceca eee Jaa ES eres ..| Micropterus dolomieu. 
River crappie ---------- Dil e at ee oe oe SUT ten ee | Pomoxis annularis. 
Od Ch ee == eeseeen eee MiG Hesse: os -8Son2< = RE eco. eS eal Lepomis auritus. 
Doses est QOhios= MG! so sets Palo al deen Ae eee Eupomotis gibbosus. 
Wot 2 estas tes oa9~ Ohion ee PAG Sear ses creer Pomoxis sparoides. 

ROLE eee are tee eeee IN Cy eee eee 3D, | Se seserme ee Saaen Lepomis auritus. 
DONS AS ot a Se| Ses (6 Kayenta SUN Eerie ee eee Eupomotis gibbosus. 

Robin perch = ses sees 5-255 Closet, pee eae 3917 eee anaes * o Lepomis auritus. 
(DY) See ee eee Vidtes INI @ bee ree G0 OO ua eee eee ae Eupomotis gibbosus. 

Rockibasss-.t i -224---2 Generales pol eee yee eee Ambloplites rupestris. 
IDO) Sean t Panel ie Se eee ee UO) Berea ieee ae 5 Micropterus sp. 

ROCKS Slee =e he Fees ee iis octet eek 22) BOO kee se. oe Pomoxis sparoides. 
RiGunid bass ease ae ee he oe eee eke 1G Rees doe = Centrarchus. 
Ipoyebavolysivual=s ee) el OS 5 ee 0 Re Bee eee eee Akos BeSee dOe=e=e = | Centrarchus macrop- 

terus. 
pers ae ae bee e Masses e260. 2 eet 30,38 |_...-.-----..--.| Eupomotis gibbosus. 

Sacramento perch 
Salmon-formed grow- 

Silver bass 
Silver perch 

Do 
Slough bass 

Pomoxis annularis. 
Cheenobryttus gulosus? 
Centrarchus macrop- 

terus? 
Pomoxis sparoides. 
Pomoxis annularis. 
Archoplites interruptus. 
Micropterus salmoides. 

Eupomotis gibbosus. 
Pomoxis sparoides. 

| Pomoxis annularis. 
Eupomotis holbrooki. 
Centrarchus macrop- 
terus. 
Pomoxis sparoides. 
Pomoxis annularis. 
Pomoxis sparoides. 
Micropterus salmoides. 
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Alphabetical list of the common names of the basses and sun-fishes—Continued. 

Common name. 

Small green sun-fish -_- 
Small-mouthed bass____. 
Small-mouthed black 

bass. 
Southern chub-__.-.-- 

Speckled bass- __--- : 
Speckled hen =---_---::- 

Speckled perch 

Spotted bass........-..- 
Spotted bream 
Spotted perch --.......-- 
Spotted river bass_-.--- 
Spotted trout 
Strawibasst asec ee=- 

Strawberry bass ------.- 
Strawbery perch 

Streaked-cheeks river- 
bass. 

Streaked-head 
Striped bass .-.......-.- 

Suckley perch --....---- 
Sim bass = 222-2 ss2s2-e-- 
Sun-fish 

DOs tee ose eee 

Sun-fish bass .-.--....-- 
Sun-fish river-bass 
Sunny 
Sun perch 

Does 
Sun trout 
Swaeo 22eve ste ses See 
SWwaeo Dassie cease ee ee 
Swego 
Swero basset a tre. 
Timber croppie -------- 
Tin-mouth 

Mini perches ese ae 
TODACCO-DORK oases eae 
Troutiseots sictesesose. 

Trout) bass 2255.22 528s25 
Trout perchrse=- 5 sse22- 

Trout river-bass.--....-- 
Warm-mouth perch-.~- 

Warmouth perch 
Welshman 
we bass 

White salmon _..._-...- 
White trout 

iguana fetus 
Wide-mouth sun-fish-_- 
Yaw-mouth perch 
Yellow bass. ...........- 

Yellow bream 
Yellow perch 

Do 
Das Arava Cees 

Yellow pond perch 

Locality. pete 

Welene taiic cbaladecaaiwace 23 
General’... = oan 
pres GO saccsccon casted aneeeeesee 

5 noe a 12 
| MG Gh 225 35 Sa 3 
Canada, 282 2 a2 ae 9, B4 
WiNis CS eeeaee ete tarsecs 10, 35, 36 
las Asics Gale sess vV,XV 
ee ae eee ees 2 
Se ee Bir et 9 ee 9,34 
Ce a en ee eee 13 
NOT dass soe ae i 

Ga eee 
Michi ind eisse estos 
Ohio-e sees 
Generalle= 22-2 

Ohio Valley -..--.-.--- 
Chautauqua Lake, 

INRYi 
NDE ae See ee acess 
ING ee Set ae ee 

N.C.; Southern 
States. 

aonewe coe cura meeees 8 
Generals Ss Se 
Kentucky River ---- 31 
fe ee eae eae 3l 
IN Yi Ni EIT eee 8 
IMISSie 2 see ee 11 
Monn 722s epee asec x 
| et Re Saas, SU mee 2,9 
Gases = 5. och seas xv 
Gan cet 2 eee 35 
ING VE OV ibeere oe eae ote iv, xvi 
weaae OU) Baer esses} hae ayal 
ae OO soonest tees ive xsl 
oe (6 Ko Peeps eee ee 

MdaVia.; DEG 
Southern States ---- 

Ohio Valley 
Ohio Valley, South- 

ern States. 

Ohio: Valley.-2- === 
N 

iv, Xvi 
2 

2, ii 
12, viii 

35 
14, viii 

31,34 
18,36 

13 

Remarks. Identification. 

BOO KE =a = s225- Lepomis megalotis. 
ne eee Ra Micropterus dolomieu. 
Eiesco stan soses Do. 

Bookieoe-nsn2 Micropterus salmoides. 
woah do _-..--.-| Pomoxis annularis. 
ee ..-| Pomoxis sparoides. 

Micropterus sp. 

\Pomoxis sparoides. 

Pomoxis annularis, 
Micropterus sp. 
Lepomis punctatus. 
Pomoxis sparoides. 
Micropterus dolomieu. 
Pomoxis sparoides. 
Micropterus salmoides. 
Pomoxis sparoides. 

Do. 
Pomoxis sparoides et an- 

nularis. 
Micropterus dolomieu. 

Do. 
Micropterus salmoides. 

Pomoxis annularis. 
Eupomotis gibbosus. 
Ambloplites rupestris. 
Centrarchus macropte 

rus. 
Cheenobryttus gulosus. 

| Lepomis, Eupomotis, etc. 
| Ambloplites rupestris. 

oO. 

Eupomotis gibbosus. 
Lepomis megalotis. 
Ambloplites rupestris. 
Lepomis auritus. 
Pomoxis sparoides. 
Chieenobryttus gulosus. 
Micropterus dolomieu. 

Do. 
Do. 
Do. 

Pomoxis annularis. 
Pomoxis sparoides. 
Pomoxis annularis. 

Do. 
Eupomotis gibbosus. 
Micropterus salmoides 

et dolomieu. 
MUCTOpIOEDS dolomieu. 

O. 

Do. 
Cheenobryttus gulosus. 

Th csse eee eee oO. 
Se arr ip oe eet A Micropterus salmoides. 
ERG Fae Ses 2 oO. 

Ambloplites rupestris. 
Pomoxis annularis. 

Do. 
Pomoxis sparoides. 
Micropterus salmoides. 

O. 
Micropterus dolomieu. 
Cheenobryttus gulosus. 

eae oO. 
ae a _ Micropterus dolomieu, 

Micropterus salmoides. 
Lepomis auritus. 
Eupomotis gibbosus. 
Lepomis holbrooki. 
Lepomis auritus. 
Eupomotis gibbosus. 
Micropterus dolomieu. 
Micropterus salmoides. 
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Systematic list of the basses and sun-fishes, with the common names applied to 

each species shown thereunder. ¢ 

1. Pomoxis sparoides (Lacépéde). Strawberry Bass; Calico Bass, 

Bachelor. 

Bank-lick bass. 

Bar-fish. 

Bitter-head. 

Black crappie. 

Calico bass. 

Calico bream. 

Campbellite (?). 

Chinquapin perch. 

Crapet. 

Crapet calicot. 

Crappie. 

Crappy. 

Dolly Varden. 

Goggle-eye. 

Goggle-eyed perch. 

Grass bass. 

Lake bass. 

Lake crappie. 

Lake Erie bass. 

Lamplighter. 

2. Pomoxis annularis Rafinesque. 

Bachelor. 

Bachelor perch. 

Bridge perch. 

Calico bass (7). 

Campbellite. 

Chinquapin perch. 

Crapet. 

Crappy. 

Goggle-eye. 

Gold-ring. 

Gold-ring pomoxis. 

John Demon. 

New Light. 

Pale crappie. 

Mill-pond flier. 

New Light (?). 

Northern crappie. 

Razor-back. 

Roach. 

Rock-fish. 

Sac-a-lait. 

Sand perch. 

Silver bass. 

Silver perch. 

Crappie. 

Paper-mouth. 

River crappie. 

Sac-a-lait. 

Shad. 

Silver perch. 

Southern crappie. 

Speckled perch. 

Crappie. 

3. Centrarchus macropterus (Lacépéde). 

Perch. 

Round bass. 

Round sun-fish. 

Long-finned sun-fish. 

Many-spined sun-fish. 

Mill-pond perch. 

Flier (or flyer). 

Flying perch. 

Large-finned bass. 

4. Acantharchus pomotis (Baird). Mud Sun-fish. 

Bass sun-fish. Mud bass. Mud perch. 

Rock Bass. 

Red-eye. 

Red-eyed bream. 

Red-eyed perch. 

Red-eyed sun-fish. 

Rock bass. 

Sun-fish. 

5. Ambloplites rupestris (Rafinesque). 

Black sun-fish. 

Bream (Brim). 

Bréme. 

Bronzed centrarchus. 

Crapet mondoux. 

Crapet noir. 

Crapet vert. 

Croppie. 

Fresh-water bass. 

Goggle-eye. 

Goggle-eyed bass. 

Lake bass. 

6. Archoplites interruptus (Girard). Sacramento Perch. 

Perch. Sacramento perch. 

7. Cheenobryttus gulosus (Cuvier & Valenciennes). 

Big-mouth. Chub. Perch-mouth bream. 

Big-mouthed sun-fish. Goggle-eye. Red-eye. 

Black sun-fish. Jug-mouth. Red-eyed bream. 

Black warmouth. More-mouth bream. Sac-a-lait. 

Bream. Mud chub. Sun-fish. 

Buffalo bass. Perch. Sun trout. 

8. Enneacanthus obesus (Baird). 

Banded sun-fish. Little bream. 

9. Enneacanthus gloriosus (Holbrook). 

Blue-spotted sun-fish. Little sun-fish. 

Banded Sun-fish. 

Black-banded sun-fish. 

10. Mesogonistius cheetodon (Baird). 

Banded sun-fish. 

Speckled bass. 

Speckled perch. 

Spotted perch. 

Spotted trout. 

Straw bass. 

Strawberry bass. 

Strawberry perch. 

Sun perch. 

Tin-mouth. 

White perch. 

Strawberry perch. 

Suckley perch. 

Timber croppie. 

Tin-mouth. 

Tin perch. 

White crappie. 

White perch. 

Flier; Round Sun-fish. 

Sac-a-lait. 

Shining bass. 

Sun-fish. 

Mud sun-fish. 

Sun-fish bass. 

Sun-fish river-bass. 

Sun perch. 

White bass. 

Warmouth. 

Warm-mouth perch. 

Warmouth. 

Warmouth bream. 

Warmouth perch. 

Wide-mouthed sun-fish. 

Yaw-mouth perch. 

Little sun-fish. 

«There are 8 or 10 other species of sun-fishes to which no common names have been given. 
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Systematic list of the basses and sun-fishes, with the common names applied to 

11. Apomotis punctatus (Cuvier & Valenciennes). 

Bream (Brim). 

12. Apomotis cyanellus (Rafinesque). 

Black-eyes. 

Black-eye sun-fish. 

Blue-and-green  sun- 

fish, 

Chinquapin perch. 

Blue bass. 

Blue-fish. 

Blue sun-fish. 

Blue-spotted sun-fish. 

Green Sun-fish. 

Bream (Brim). 

Buffalo sun-fish. 

Green sun-fish. 

Little red-eye. 

18. Apomotis ischyrus (Jordan & Nelson). 

Big-nosed sun-fish. 

14. Lepomis auritus (Linneus). 

Black-eared pond-fish. 

Bream (Brim). 

Flat-fish. 

Flounder. 

Fresh-water sun-fish. 

Goggle-eyed perch (7). 

Kiver. 

Leather-ear. 

Leather-wing. 

Long-eared sun-fish. 

Perch, pearch, or 

peerch, 

Quiver. 

Red-belly. 

Red-bellied bream. 

Red-bellied perch. 

15. Lepomis miniatus Jordan. 

Red perch. 

16. Lepomis megalotis (Rafinesque). 

Big-ear sun-fish. 

Black ears. 

Black-tailed sun-fish. 

Bloody sun-fish. 

Bream (Brim). 

17. Lepomis humilis (Girard). 

Bream (Brim). 

Brilliant sun-fish. 

Common sun-fish. 

Eared-sun-fish. 

Large-sealed sun-fish. 

Long-eared sun-fish. 

Red-bellied robin 

perch, 

Red-breast. 

Red-headed bream. 

Red perch. 

Red sun-fish. 

Red-tailed bream. 

Red-tailed pomotis. 

each species shown thereunder—Continued. 

Chinquapin Perch. 

Spotted bream. 

Perch, pearch, ov peerch. 

Red-eye. 

Sun-fish. 

Roach. 

Robin. 
Robin perch. 

Sun-fish. 

Sun perch. 

Yellow-belly. 

Yellow perch. 

Long-eared Sun-fish. 

Perch, pearch,or peerch. Sun-fish. 

Red-bellied bream. 

Red-belly. 

Red-eyed sun-fish. 

Small green sun-fish. 

Red-spotted Sun-fish. 

Sun perch. 

Perch, pearch,or peerch. Red-spotted sun-fish. Sun-fish. 

Orange-spotted sun-fish. 

18. Lepomis macrocheirus Rafinesque. 

Bream (Brim). 

Chain-sided sun-fish. 

19. Lepomis pallidus (Mitchill). Bluwe-gill; Blue sun-fish. 

Black-eared pond-tish. 

Blue bream. 

Chain-side. 

Gilded sun-fish. 

Blue joe. 

Blue-mouthed sun-fish. 

Blue-gill (or Blue-gills). Blue perch. 

Blue-gilled bream. Blue sun-fish. 

20. Eupomotis gibbosus (Linneus). 

Bream (Brim). 

Chub robin (7). 

Common sun-fish. 

Crapet jaune. 

Female perch. 

Flat-fish. 

Flounder. 

Fresh-water perch. 

Harlequin roach. 

Kiver. 

Northern pomotis. 
Perch, pearch, peerch. 

Pond perch. 

Pumpkin-seed. 

Gold-fish. Sun-fish. 

Perch, pearch, or peerch. 

Bream (Brim). 

Copper-headed bream. 

Copper-nosed bream. 

Dollardee. 

Perch, pearch, peerch. 

Sun-fish. 

Pumpkin-seed; Tobacco-box. 

Quiver. 

Red-belly. 

Roach. 

Robin. 

Robin-perch. 

Ruff. 

Sand perch. 

21. Eupomotis holbrooki (Cuvier & Valenciennes). 

Yellow bream. Shell-cracker. 

Sun bass. 

Sun-fish. 

Sunny. 

Tobacco-box. 

Yellow-belly. 

Yellow perch. 
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Systematic list of the basses and sun-fishes, with the common names applied to 

each species shown thereunder—Continued. 

22. Micropterus salmoides (Lacépéde). Large-mouthed black bass. 

Achigan. Cow bass. Large-mouthed black Slough bass. 

Achigan grandebouche. Dotted painted-tail. bass. Southern chub. 

Achigan noir. Fresh-water trout. Marsh bass. Speckled hen. 

Bass. Grass bass. Mill-pond chub. Spotted bass. 

Bayou bass. Gray bass. Moss bass. Straw bass. 

Big-mouthed bass. Green bass. Mud bass. Striped bass. 

Big-mouthed black Green perch. Oswego bass. Trout. 

bass. Green trout. Painted-tail. Welshman. 

Big-mouthed trout. Growler. Pale river bass. White bass. 

Black bass of the Hu- Huron. Perch. - White salmon. 

ron. Jumper. Pond perch. White trout. 

Black Huron. Lake bass. River pass. Yellow bass. 

Bride perch. Lake Huron black bass. Rock bass. Yellow pond-perch. 

Chub. Large-mouthed bass. Salmon-formed growler. 

Common bass. 

23. Micropterus dolomieu Lacépede. Small-mouthed black bass. 

Achigan. Dwarf bass. Perch, Streaked-head. 

Achigan noir. Gold bass. Red-eye. Swago. 

Achigan petite bouche. Green bass. River bass. Swago bass. 

Bass. Green perch. Rock bass. Swego. 

Bass hog-fish. Green trout. Small-mouthed bass. Swego bass. 

Black bass. Hog bass. Small-mouthed black Trout. 

Black fresh-water bass. Jumper. bass. Trout bass. 

Black perch. Little bass. Speckled hen. Trout perch. 

Bronze-backer. Minny bass. Spotted bass. Trout river bass. 

Brown bass. Mountain trout. Spotted river bass. White trout. 

Brown river bass. Obscure fresh-water Streaked-cheeks river Yellow bass. 

Brown trout. bass. bass. Yellow perch. 
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THE FISHERIES AND FISH TRADE OF PORTO RICO IN 1902. 

By W. A. WILcox, 

Agent of the United States Fish Commission. 

INTRODUCTION. 

During the winter of 1898-99, soon after the occupation of Porto 
Rico by the United States Government, an investigation of the fishery 
resources and fishery business of that island was made by the United 
States Commission of Fisheries. Four years having elapsed since the 
change from Spanish to United States rule, it was thought desirable 
to revisit the island and make a canvass of the fisheries, with special 
reference to the present conditions, the amount of capital invested, 
apparatus used, amount and value of products, and number of fisher- 
men; also the amount and value of fishery products imported during 
the past four years. The results of this canvass, which was made by 
the writer in January, February, and March, 1903, are here presented. 
The statistical and general information pertain to the calendar year 
1902 unless otherwise stated. 

For courtesies and assistance rendered acknowledgments are given 
to the following persons: Hon. Charles Hartzell, secretary of state; 
Hon. James S. Harlan, judge-advocate; Hon. John R. Garrison, 
auditor; Hon. A. R. Cruzen, collector of customs and deputies; F. D. 
Griffith, of the auditor’s office; Messrs. Fritze Lundt.& Co., of 

San Juan and Mayaguez; and the French Transatlantic Steamship 
Company. 

IMPORTATIONS OF FISHERY PRODUCTS. 

Porto Rico is divided into seven districts, the population of each, by 
the census of 1899, being as follows: 

aN 026 Fe A oa ee ee cas IRE terse area iclela Simi oo 99, 645 
PRT OCU eet ae ei Oe Rae He et tel Le Vee OR 162, 308 
aay OMAA Ata) Saya ctahe ps . cues we ok. bigc\erac pce 160, 046 
SG AINE See MR Ee er OS Sree oP en oe oe Canine 111, 986 
BUN ACHO Se eee ee cee ee eh pee hE na SY 88, 501 
LEP VEU Gb SS oe ie Re aay ae ean ee bead 127, 566 
[RORY RS . 5 ats ARE SSE es Se one ek Spee 203, 191 

AUCUGNU SESS Se Se ene eee ee eee et ge ip a 958, 243 

The values of fishery products imported into Porto Rico during the 
past ten years, with the duties paid, are shown in the following table. 
The amounts given for 1899 to 1902 are in United States money, 

F. C. 1902—24 369 
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but for 1893 to 1897 are in the fluctuating Spanish currency, which 
averaged in value about 60 cents on the dollar: 

Year. Pounds. Value. Duty. || Year. Pounds. | Value. | Duty. 

| | | 

Re 21,901, 407 | $1,325,070 | $87,677 || 18984 1898).2.22cces aes! 2LVQOI 407 | $l, 825,070 | «887.677 ||| SSSSiakececmeecisee sae cic ecilee cee cee ee eee 
180402 ee 26, 046, 061 1, 649, 601 94,834 || 1899)... 25. ae | 17, 867, 619 $634,559 | $43, 246 
1896 ..<.......2-.|°30;389)922 | 1, 987,676 1027 087i al O00 ee ee eee | 11, 934, 589 | 397, 548 38, 869 
1896 nse wiaetere 29, 128, 693 1,815, 010 117, 497 1904 oie 14, 145, 017 | 537, 645 80, 993 
1807 eee ce eee Odeon oso) |) alosssl 139) 6630 |) SO Qk aerate ear 16, 757, 923 | 97,914 641, 409 

a Data for 1898 are not attainable, oa account of the war. 

This table shows a large decrease in the importations of fishery 
products during the past four years. This is partly, perhaps chiefly, 

accounted for by the great destruction of property and loss of life 
‘aused by the hurricane of August 8, 1899. The coffee districts of the 
western and southern parts of the island, which are the largest consumers 
of imported fishery products, were the heaviest sufferers from the hur- 
ricane. Under the most favorable conditions recovery from such dis- 
aster is necessarily slow, as several years are required for the planting 
and maturing of coffee trees. The very low prices for coffee discour- 
aged planters and prevented capitalists from advancing financial aid to 
the impoverished native coffee-planters. In the opinion of some the 
generally improved conditions in the island have enabled the people to 
buy better food, hence the decrease in importations of dried fish. Labor 
of all kinds, city and country, has been in steady demand at increased 
wages over those received under Spanish rule. With increased incomes 
a more varied food is said to be in demand at the expense of fish 
products, which for many years furnished so important a part of the 
diet of the natives. The decrease in fishery imports has probably 
been in part from both causes. As time restores the devastated sec- 
tions to normal conditions, with continued prosperity, the demand 
for fish products may equal that of former years. 

Trade conditions in receiving and handling fish products show few 
changes. Of the imports 90 per cent are dry fish and 10 per cent 
pickled, smoked, and canned. ‘The proportion of dry fish is about 90 
per cent-cod, 7 per cent haddock, and 3 per cent hake. Boneless fish 
have been received in small shipments. Besides being more expensive, 
these products have usually been imperfectly cured, and are therefore 
not received with favor, and future shipments are not encouraged. 

Canned sardines from Europe are quite largely used, the imports in 
1902 being valued at $12,094, while those from the United States 

amounted to only $2,185. 
All dry fish intended for this market should be thoroughly and well 

cured and dried. The best keeping season is said to be January, Feb- 
ruary, and March. The largest demand for dry and pickled fish is 
from October to February, inclusive. 

Since the occupation of the island by the United States several of 
the custom-houses under Spanish rule have been discontinued. At 
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present the chief office remains at San Juan. Mr. A. R. Cruzen is 
collector of customs for the entire island, with branch offices in charge 
of deputy collectors at the following ports: Ponce, Mayagiiez, ne: 
cibo, Aguadilla, Arroyo, Humacao, and Fajardo. The fishery imports 
at San Juan, Ponce, and Mayagiiez will be referred to in some detail. 
The five remaining ports of entry, with several ports of less size and 
note, are quite large receivers of fish, most of which is drawn from 
the three first-mentioned, very few goods being imported direct. 
A large amount of fish donated as relief supplies for sufferers by 

the hurricane of 1899 was admitted duty free during 1899 and 1900. 

Since July t, 1901, all fishery products from the United States 
(except bonded imported fish) have been admitted free of duty, those 
from foreign countries being subject to the following duties: 

Duties on fishery products. (Approved May 23, 1902; revised to July 1, 1902.) 

Duty free: Lobsters, canned or uncanned, shrimp and other shellfish, and turtles. 
Dutiable: Anchovies, sardines, sprats, brislings, sardells or sardellen, packed in 

oil or otherwise. In bottles, jars, tin boxes or cans, containing 74 cubic inches or 
less, 13 cents per package; containing more than 74 cubic inches and no more than 21 
cubic inches, 23 cents per package; containing more than 33 and not more than 70 
cubic inches, 10 cents per package. 

Fish (except shellfish) in tin packages or packages containing less than one-half 
barrel: Herring, mackerel, salmon, and other fish, 30 per cent; caviar, 20 per cent. 

Cents per Ib. Cents per Ib. { 

Cod, haddock, hake, and_ pollock: | Mackerel, fresh, pickled, or salted... 1 
Dried, smoked, salted, or pickled, | Salmon, fresh, pickled, or salted. __.- i 
fresh frozen or packed in ice ...--- # | Alewi ives, smoked or salted ....._... 3 

Halibut, fresh, pickled, or salted... 1 | Other fish, dried or smoked, pickled 
Halibut, dried or smoked..........- se or salted, ‘fresh frozen or packed in i ice 2 
Herring, dried or smoked.........-- 8 | Fresh- water fish, not specially pro- 
Herring, pickled or salted....-.....- Pale WIGEUMOnasreE A... ae weenie ae oe 4 
Fermin en ireshiee <a eee ee iso 4 | Fish, skinned or boned ..._.----.---- 1} 

SAN JUAN. 

San Juan, the capital city, is credited by the last census with 19,487 
population, the district of San Juan having 32,048. The city is one 
of the leading ports of entry for fishery products, a large portion of 
which on arrival are at once reshipped on local steamers or by sail to 
the numerous seaports of the island to which they are consigned. 
Several commission houses are large receivers of fishery products, the 

business in 1902, as compared with 1897, the last year of Spanish rule, 
showing an increase of 567,416 pounds and a decrease in value of 
$75,853, the decrease in value being chiefly due to the change from 
Bpiuiiah silver to United States money. 

The fishery importations for 1897 and 1902, were as follows: 

1897. | 1902. 
From— | == 

Lbs. | Value. | Lbs. Value. 
| SS = 

British North American provinces ................------- 4, 929, 328 | $290,588 | 3,328,959 | $116,178 
UME CS tates ea eee = sees eae ane eee a Oe: 270, 955 15,458 | 2,377,801 103, 163 
Spainken eee aoe en aaa I RE Ae aS 4, 863 | 287 56, 380 9) 956 
SoA eS Mie on” Tt eo” EOE at ee ei Oe ee ee 4. 850 | 865 
{SETA UT oe cera ete i ope Pee Lev wa hee 8 een all eu 4.572 | 318 

| 1 

Motel snsee cSt eee eR Bee PDS gy eg 5,205,146 306,338 | 5,772,562! 230,480 
l ee 
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MAYAGUEZ. 

The city of Mayagiiez ranks third, with a population of 15,187. 
The district of Mayagiiez has a population of 127,566. This district 
suffered severely from the hurricane of 1899. The importations of 
fishery products received at this port in 1897 and 1902 were as follows: 

1897. 1902. 

Country from which exported. ro a ‘ars 
Lbs. | Value. Lbs. ' Value. 

British North American Provinces <ascscnaenc axis cnelssen as | 4,929,328 | $290, 588 | 947, 560 $32, 418 
United States) .2:..2 =. ed es ee ee cen Be oteeese eens 270,955 | 15, 458 420,192 | 16, 199 
SPAN 2 oe Sc ccbe evsdwe weteure sewabeweh meme me Beenie cewies es caeened 4, 863 287 125 24 
1OHE OES SA ee opicla SObIGGa 6 a Jctso 9 TC ODE ROS UC pOCIC0 5] Ga sO Cue DOGs Sse accennc 550 132 

Totals no seeee ee ee eee tewecensne en es coaeecns sien 5, 205, 146 | 306, 333 | 1,368, 427 48, 773 

Besides the direct imports here shown, quite a large amount of fishery 
products from the United States was received in 1902 by local steamers 
from San Juan. 

The fishery products are handled by Fritze Lundt & Co., Morales, 
Gonzales & Co., Sabater & Co., and Bravo & Co. The wholesale 
prices of fish at the date visited, February 16, 1903, were as follows: 

Codfish, 54 cents per pound; haddock, 44; hake, 3; pollock, 3; split 
_herring, $6 per barrel; smoked herring, 20 cents a box. 

Average wholesale values per pound of dry cod at Mayagiiez (expressed in cents). 

Year. | Jan. | Feb. Mar. | Apr. | May. Lae: July. | Aug. | Sept.| Oct. | Nov. | Dee. 
in | | lis save 

shaper tele eee | aa] 53 | ig) 6 by | eu | ‘4g | 52] > be | ape 
190022. Fee eee ee Sees | 43] 43 | 42] 42] 4 | 43) 43] 4 | ae SE | 63 5} 
Ct [pas A Ns A | 44) 62]. Gk] 5h] 5) Gh 6 | 62] 6h). Sh.) ocBe 1 
QO 2 fete cis ovis eraicis ayatdn o'au'ale | 5 53 | 5 5 43 4 4} 43 5k 6 4i 5 

| 

Hake, haddock, and pollock meet with only a small demand; split 
herring in moderate request; round herring, alewives, and boneless 
fish are not desirable. Quite an amount of canned fishery products 
of various kinds is imported from Europe, sardines predominating. 
With the exception of canned salmon, canned fish from the United 
States is seldom seen. 

PONCE. 

In the number of inhabitants and the amount of fishery products 
handled the city and district of Ponce largely lead any other section 
of Porto Rico. The last census reports the city with 27,952, and the 
district 203,191 inhabitants. 

The Spanish records show the total amount of fishery imports 
received at Ponce in 1897 as 17,289,196 pounds, of a value in Spanish 
silver of $1,030,854, on which the duties amounted to $72,332. In 
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1902 the total direct imports amounted to 8,377,680 pounds, valued 
at $330,074 in United States money, on which the duty was $56,008. 

The imports from the United States in 1902 being admitted free 
accounts in part for the decrease in duties. The large decrease in 
direct imports in 1902 is due partly to the fact that the receipts were 
entered at the San Juan custom-house and forwarded from that port 
by local steamers, which was not the case in 1897. 

The following quotations of values and notes on the market are of 
interest: 

Feb. 10, 1903.—Total receipts of the past two weeks, 285 tierces, 79 drums, and 42 

boxes of cod; 80 tierces of haddock, 8 of pollock, and 2 of hake. Last sales, cod 5} 

cents, haddock 44 cents, and split herring $6 per barrel. 

Feb. 24.—Reeeipts past two weeks, 619 tierces and 100 boxes of cod, 90 tierces of 

haddock, 253 barrels of herring. Sales of cod 5} cents, haddock 4} cents, and split 

herring $5.50 per barrel. The demand just at present for cod is anything but satisfac- 

tory, and the explanation we offer is the low prices which our planters are receiving 

for our Porto Rico coffee, owing to the unsatisfactory situation of this article in the 

world’s markets, and for this reason merchants and planters in the interior are buy- 

ing only what they require for immediate consumption; therefore sales of round lots, 

such as were formerly effected, are nowadays quite out of the question. 

THE DOMESTIC FISHERIES OF PORTO RICO. 

_ Although there are many species of excellent food-fishes native to 
Porto Rican waters, none of them are canned, dried, smoked, or 

pickled. The local demand is good, yet poorly supplied with fresh 
fish at high prices. Whether fish can be well cured in the trying 
climate of the Tropics remains to be demonstrated. If some of the 
fine food-fishes now found are in ample abundance after supplying 
the local demand, they could be sent to northern markets quicker and 
cheaper than is now possible with fresh fish from the Pacific coast, 
from which shipments are made every year in increased quantities. 
The profitable canning of the spiny lobster, which is quite plentiful 
on the south side and eastern end of Porto Rico, is also a possibility. 

Oysters of good flavor and small size are quite plentiful in the 
lagoons and arms of the sea at several places on the south side of the 
island; also in the waters of San Juan Harbor. At the latter place 
the sea wall is covered with small oysters $ to 14 inches in length. 
On the south side of the island they are usually attached to the roots 
and lower branches of the mangrove trees at the shore. The largest 
of the oysters compare with 2-year-old seed of Virginia waters, but 
are very poor and quite salty. No oysters. are planted, nor is any 
attention given to their improvement or cultivation. Occasionally : 
few are gathered and peddled at 10 cents a dozen through the streets 
of the cities. 

The few fishermen at most of the numerous ports are satisfied with 
small incomes derived from a small amount of labor. Many of the 
men combine a little fishing with work on the plantations, lightering 
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of vessels, and other work. During the past few*years a steady 

demand for labor on shore at increased wages has induced the most 
enterprising of the fishermen to give more time to shore work at the 

expense of the fisheries. 
The only boats employed in the fisheries of Porto Rico are small - 

open sail or row boats, and these are used only when the weather 

conditions are favorable. 
The total consumption of fish-food products in Porto Rico during 

1902 and the average amount per capita were as follows: 

| Average 
Kind. | Lbs. | pounds per 

| capita, 
— — a Tas ———— 

Imported) Cured) a. 2h las = Sahelian cm cements baslae cine olde cane a eee eee 20, 503, 507 | 214 
LOGaMeCSLGN OT estiisth 23<7 Seca coe fee ots ecole ae Saale ra ait lane ae et erent 2,169, 770 | 2 

SAN JUAN. 

The city of San Juan is but poorly supplied with fresh fish, sold 
from two stalls in the city market and to a small extent by street vend- 
ors, who carry their stock on their shoulders suspended from a pole, 
asmall pair of scales completing the outfit. The market prices for 

undressed fish range from 8 to 12 cents a pound, the fishermen receiy- 
ing an average of 5 cents a pound. 

The local fishermen of 1902 numbered 25, having 10 small ‘boats. 

Their aggregate catch amounted to 120,000 pounds, valued at $6,000. 
This catch was all by hook and line and most of it from the waters of 
San Juan Harbor, the species being the same as those taken by the 
neighboring fishermen of Palo Seco, which furnishes the chief supply 

to the citizens of San Juan. 

PALO SECO. 

This small fishing village is at the mouth of Bayamon River, nearly 

opposite the city of San Juan and the entrance to its harbor. During 
1902 the fishermen numbered 80, with some $6,000 invested in boats and 

fishing gear. Theircatch amounted to 280,000 pounds, valued at $16,800. 
They appear satisfied with a small income which might be largely 
increased by working more continuously. Of the 80 fishermen, the 
number daily engaged in fishing is said not to average over 20, ‘The 
‘atch is in the waters of the harbor, and, at times, by trawls, hand 
lines, and trolling a few miles outside of the harbor, and is marketed 
at San Juan. This is one of the few places where fish are sold by 

weight, averaging the fishermen 6 cents a pound gross. Fish are 
fairly abundant at all seasons. 

The fishing apparatus consists of haul-seines of 125 to 150 fathoms 
each, drift gill-nets 150 fathoms each, trawls with 150 hooks each, and 
hand lines with 3 or 4 hooks each, used in deep water. Fish pots have 
been discontinued. 
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The leading species taken by the several forms of apparatus are as 
follows: 

Trolling: Spanish mackerel, king-fish, barracuda, hound-fish, gray snapper, dog 
snapper, schoolmaster, red grouper, Nassau grouper. 

Cast-nets: Leather-jack, sardines, robalo, mullet, eels, pargo prieto, lane snapper. 
Weirs: Sardines, pargo, picuda, jurel, liza, robalo, mullet, mojarra. 
Haul-seine: Lane snapper, moon-fish, trunk-fish, toro, barracuda, hound-fish, mero, 

mullet, pargo prieto, balaju, robalo, leather-jack, sardines, mutton-fish, spade- 
fish, margate, runner, pompano, red goat, yellow goat, red snapper, dog snapper, 
gray snapper, schoolmaster. 

Trawl: Margate, yellow-tail, red snapper, dog snapper, parrot-fish, mutton-fish. 
Hook and line: Candil, toro, pargo prieto, yellow-tail, robalo, cabra mora, red goat, 

yellow goat, chopa amarilla, mero, lane snapper, cherna, margate, red snapper, 
dog snapper, schoolmaster. 

ARECIBO. 

Arecibo is located on the northwestern end of the island near the 
mouth of the Rio Grande. The city is credited with a population of 
8,008, the district of Arecibo having 162,308. Quite a large amount 

of imported fish is used. The fresh-fish business is conducted by 50 
fishermen who divide their time between fishing and work on the 
sugar plantations, an average of 25 men being engaged in fishing 
during the year when the conditions are favorable. 

Fish are reported to be fairly abundant, yet the aggregate catch 
for 1902 amounted to only 75,000 pounds, which could have been 
greatly increased had the needed energy been shown. The catch is all 
disposed of locally by peddlers, who sell nearly everything by the 
bunch, averaging 5 cents a pound for undressed fish. A few large 
fish, among them the mero, are taken by hooks in deep water. These 
are cut up and sold for 6 to 8 cents a pound. Many cast-nets are also 
used. Bow hooks and lines have 2 to 4 hooks attached to short 
snoods, which are fastened near the end of the two long lines that are 
attached to the bow. These lines are as long as 150 fathoms and are 
fished 2 to 3 miles from shore in 50 to 150 fathoms of water during 
the summer; there is no hook-and-line fishing during the winter on 
account of rough water. These hook-and-line fishermen usually begin 
the day’s work at 4 in the morning and leave off about noon. Fish- 
pots are used in and near the mouth of the Rio Grande during the 
high waters of May, June, July, and August. Haul-seines are more 
or less used at all seasons, from the beaches adjoining the city. 

Sardines are taken by haul-seines during June, July, and August. 
The greater part of the seine catch is the jurel, which are most 
plentiful during November, December, and January, their weight 
being from 1 to 20 pounds. 

Candil or squirrel-fish are taken by hook and line in 50 fathoms of 
water, but are not plentiful. Spanish mackerel are taken by trolling 
and by seines at all seasons, but most plentifully during June and 
July. A few pompano are taken by seines. The following are taken 
by hook and line: Cabra mora, in 3 to 70 fathoms; cherna or red 



376 REPORT OF COMMISSIONER OF FISH AND FISHERIES. 

erouper, weight 15 to 30 pounds; cabrilla, but few caught; pargo 
prieto, plentiful in 10 to 25 fathoms of water; toro are taken by hooks 
near the rocks in from 3 to 10 fathoms; mero by line with a single 
hook in deep water, weight 10 to 20 pounds; mullet are seined. 

Small wooden box-pots are set in and near the mouth of the river, 
their catch being chiefly the common eel of small size. Eels are also 
taken with hook and line, and are sold in bunches of about 24 pounds 

at 15 cents a bunch. 
Commercial fishing of the Rio Grande is of small extent, being con- 

fined to the season of high water, at which time the river is fished at 
the mouth and for a short distance above. A little fishing is done 
higher up the river by the natives for family use. 

AGUADILLA. 

The city of Aguadilla has a population of 6,425, the district of the 
same name having 99,645. 

Fishing is carried on at all seasons, when the weather is favorable, 
by 50 fishermen, who have $10,000 invested in boats and fishing 
apparatus. In 1902 the catch amounted to 160,000 pounds, valued at 
$10,310. This was largely disposed of by peddlers in filling a local 
demand from the city and near-by sugar plantations, any surplus find- 
ing a ready market in Mayaguez. The average prices received for 
the common species is 6 cents per pound. Spanish mackerel, king- 
fish, red snapper, and a few others of the best species bring 8 to 10 

cents a pound for undressed fish. 
The most important apparatus is the haul-seine, 100 fathoms in 

length and 15 to 20 feet deep, 2 to 3 inch mesh in the wings and } inch 
in the bunt. The seines are hauled on the beach in front of the city 
by 8 to 12 men. The catch is chiefly made during March and April. 
Of the species taken in seines, scad are the most plentiful, as high as 
a ton or more having been taken at a single haul. Salmonete are quite 
plentiful. A few Spanish mackerel of small size, 1 to 2 pounds, are 

taken; also a few flying robin. 
Next in amount to the catch by seines is that by the bow-rigged 

hook and line. These are used as far as 4 miles from shore in 5 to 
100 fathoms of water. Of the numerous species taken, the following 
are the most important: Runner, or Carana crysos, very plentiful in 
8 to 9 fathoms of water; catalufaand toro, plentiful in 6 to 7 fathoms; 
a few cabrilla or red-hind in 20 to 25 fathoms (by hook and line only); 
gray snapper, not plentiful; schoolmaster and red snapper, weighing 
from 2 to 25 pounds, are plentiful in 10 to 12 fathoms; yellow-tail of 

1 to 2 pounds, plentiful in 50 fathoms (only taken by bow-hooks and 
lines); margate of 1 to 3 pounds, plentiful in 150 fathoms of water; 
moon-fish, 2 to 3 pounds, in 25 fathoms. 

Fish-pots made of woven bamboo splints are used at all seasons, 
and are anchored without bait near the mouth of the Culebrinas River, 
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and up the same for about 2 miles. The native name of these fish-pots 
is ‘“‘nasa.” Of the numerous species taken in pots the following 
are noted: Salmonete, plentiful; lane snapper, of 1 to 2 pounds; red 

parrot, of 3 to 4 pounds; mud-fish or old wife, of 5 to 6 pounds, are 
plentiful; blue parrot, 2 pounds; spade-fish, 1 to 14 pounds; rock- 
beauty; palmoneta, of 3 to 6 pounds, are plentiful; mariposa, 3 to 1 
pound; medico or barbero, } to 1 pound; old-wite (Lalistes vetula), 
average weight 2 pounds. When sold in the market the skins of this 
fish are taken off and bring 2 or 3 cents a dozen, being dried and used 
for polishing or scouring. Spotted trunk-fish of 2 to 3 pounds are 
here sold for food; gobies (Dormitator maculatus) weighing + pound 
are taken in 4 fathoms, only by pots; spiny lobsters (Palénurus inter- 
ruptus), occasionally taken in pots, are not much used by the natives. 
Outside the river, about 2 miles from shore, pots are fished in 5 to 6 
fathoms. In the river pots are more or less fished at all seasons. 
Hooks and lines are also used in the river by 12 men having 6 boats. 
Their catch comprises the following, which are reported plentiful: 
Eels, big-eyed herring, bony-fish, and robalo. 

Trawls are set as far as 8 miles from shore in 85 fathoms, 75 hooks 

on each trawl, the following species being taken: A few pompano in 
50 fathoms; cabra mora, plentiful in 5 to 7 fathoms near shore, in 

deep water some weighing over 50 pounds are reported to be taken; 
cherna or Nassau grouper, plentiful in 5 to 6 fathoms; red grouper in 
10 fathoms; catalufa; toro, plentiful; gray snapper, scarce, taken in 

25 fathoms; dog snapper, a few from 7 fathoms; schoolmaster, not 
plentiful, 8 fathoms; red snapper, plentiful; mutton-fish; pargo, from 
1 to 10 pounds, plentiful, taken only by trawl; pluma (Calamus bajo- 
nado), plentiful in 25 to 380 fathoms, average weight 4 to 10 pounds, 
taken here only by trawls. 

Cast nets are used near the shore in the surf, no boats being used. 
Their catch consists chiefly of sardines and mullet, which are plentiful. 

Trolling hooks and lines are used as the fishermen visit and return 
from the offshore fishing grounds, the following species being then 
taken: Spanish mackerel of 5 to 10 pounds; king-fish of 20 to 30 
pounds, plentiful; also bonito of 15 to 20 pounds. 

MAYAGUEZ. 

The large city market at Mayaguez has at most seasons a greater 
abundance and larger variety of fresh fish than is elsewhere found on 
the island, yet the supply seldom, if ever, fills the steady demand. 
In addition to the fish furnished by the few local fishermen, small 
amounts are received from Aguadilla by rail and sail, and from the 
few fishermen of several near-by places north and south of the city. 
Fish are most plentiful during the winter months, but there is more 
or less fishing all through the year. The one fish stall of the city 
market handles about 150,000 pounds of fish a year, 50,000 pounds 
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additional being sold through the streets by peddlers. Fresh fish,-as 
sold in the market, average 8 to LO cents a pound, undressed, with 

very small changes in prices of species or for seasons. 
The market officials and fish handlers report very little, if any, 

change in the amount of receipts, prices, or abundance of the several 
species during the past four years. No record is kept of the receipts 
or sales, the aggregate for the year being from estimates of market 
officials and dealers. Of the numerous species at times found in the 
market, the following are the most common at all seasons: Salmonete, 
or red and yellow goat-fish, lane snapper, mullet, sardines, Spanish 
mackerel, king-fish, runner, grouper, scad, and snappers. 

The following shows the catch by different forms of apparatus: 

Haul seines (chinchorro): Leather-jack, runner, barbudo, and casabe, all very plen- 
tiful; pompano, Nassau grouper, red hind, red grouper, lane snapper, and jurel. 

Trolling hook and line: Colirubia, picuda, jurel, green parrot, madregal, Spanish 
mackerel, and king-fish, the last two chiefly during December, January, Febru- 
ary, and March; a few during other months. 

Pots: Runner and margate, very plentiful; corocoro, Nassau grouper, red hind, red 
grouper, gray snapper, dog snapper, schoolmaster, red snapper, lane snapper, 
pluma, squirrel-fish, scarce; spiny lobsters, of 3 to 4 pounds weight, fairly plenti- 
ful, pots often having from 3 to 10 lobsters each at a single lift. 

Cast nets: Sardines and balaju. 
Trawl: Runner, mero cabrilla, red hind, red grouper, schoolmaster, mutton-fish, red 

snapper, and lane snapper. 
Randal (line with 3 to 4 snoods near its end, one hook on each snood): Runner, 

cabra mora, Nassau grouper, red hind, red grouper, gray snapper, dog snapper, 
mutton-fish, lane snapper, and pluma. 

MONA ISLAND. 

Mona Island, about 25 miles southwest from Mayaguez, is at times 
visited by fishermen from Aguadilla and Mayaguez for fish and hawks- 
bili or tortoise-shell turtle. Fish are reported plentiful about the 
island, though but little fishing is done. The chief attraction for 
fishermen and others from more distant sections of the main island is 
the turtle fishery. Turtles are found during May, June, and July, 
but are never numerous. The hawksbill turtles weigh 25 to 75 pounds 
each; the shells from 5 to 10 pounds. During 1902, 700 pounds of 

the shells were sold at Mayaguez at an average of $3 per pound, and 

the turtle meat at 6 to 7 cents a pound. 

ANASCO, SABINATA, AND ALGARROBO. 

These three fishing settlements are a few miles north of Mayaguez. 
The amount of their fish business is small, and the species taken are 
the same as those taken by the fishermen of Mayaguez. This section 
of the island suffered much from the hurricane; many of the fishermen, 
having lost boats and fishing apparatus, gave up the business. 

BOCA DE JOYUDA. 

Eight miles south from Mayaguez a few fishermen live in a grove 
of cocoa palms that borders the beach. Their work is varied by fish- 
ing at times and extracting cocoa oil from the products of the trees at 
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their doors. The men report fish fairly plentiful, and of the following 
species and weights, in pounds: Red grouper, 10 to 50; toro, 1; pargo, 
5 to 30; dog snapper, 2 to 20; schoolmaster, 5 to 15; red snapper, 5 to 
30; mutton-fish, 1 to 20; lane snapper, | to 4; margate-fish, 1 to 6; red 

parrot, 1 to 5; blue parrot, 1 to 5; rock beauty, 1 to 2; mariposa, 1; 
spotted trunk-fish, 1 to 5. 

PORTO REAL. 

This small settlement, near the southwestern end of Porto Rico, 
well represents the fisheries by its 30 fishermen who make it their 
entire business. Their catch during 1902 amounted to 175,000 pounds, 
all of which was sold fresh. The harbor is small and shallow but 
ample for their small draft boats. In this vicinity many species of 
food-fishes are quite plentiful, particularly during January, February, 
and March, at which time they are nearer land and the weather is most 

favorable. After March the fish draw away from the shore into 
deeper water, when the sea becomes too rough for the smal] boats. 

Haul-seines were formerly used but have been discontinued. The 
bulk of the catch is now taken by pots that are anchored and buoyed 
in from 1 to 13 fathoms, no bait being used. 

Pots are, as a rule, set singly, but occasionally in trawls, or a num- 
ber are connected by a line. One trawl with 80 hooks is used in 7 to 8 
fathoms. Trolling is chiefly carried on as the men go to and from the 
pots and trawls. 

Fishing is done in the early hours of the day, pots and trawls being 
visited only once. The catch is then removed to the wells on their 
boats, the pots replaced, and hooks rebaited. On reaching the home 
harbor any fish not at once disposed of are removed to floating fish-cars 
and kept alive until such time as needed. 

Buyers from Mayaguez visit Porto Real and purchase the bulk of 
the catch, paying 24 cents a pound; the remainder of the catch is sold 
locally, at the village of Cabo Rojo, and at the sugar plantations of the 
vicinity. Krom the latter 4 to 5 cents a pound is received. 

Spiny lobsters are scarce and of small size, $ to 2 pounds each. 
They are taken in 10 to 15 fathoms of water and sold at the same price 
as the fish. 

Spanish mackerel are fairly plentiful, those taken near shore aver- 
aging 1 to 3 pounds; 5 to 10 miles from shore larger sizes are found, 
the largest seen being 8 to 10 pounds. The mackerel and the king-fish 
are caught with trolling hook and line. 

Hawksbill or tortoise-shell turtle are taken by hand on the beaches 
of Salinas and Mona Island, and by turtle gill-nets set off the same, 
each net having attached a wooden decoy turtle. This is said to attract 
the turtle andalso helps buoy up the net. Turtles are reported scarce, 
the total catch of 1902 by the fishermen of Porto Real being 10 by hand 
and 12 by nets. The turtles weigh from 40 to 100 pounds each, having 
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an average of 5 pounds of clear shell. The fishermen receive $3 a 
pound for shells and 8 to 6 cents a pound for the meat of the turtles. 

The fishermen keep no record of their catch by species, but report 

most of the several species plentiful. Very many fish too small to be 
marketed are caught. These are given away to the poor and nothing 

is wasted. 
The following species are reported as being taken by the apparatus 

named: 

Pots or nasa: Red goat, yellow goat, lane snapper, rock hind, Nassau grouper, red 
hind, red grouper, red snapper, gray snapper, mutton-fish, pluma, loro colorado, 
blue parrot, candil, margate, spade-fish, rock beauty, blue angel, trunk-fish 
(little esteemed), lobsters (scarce). 

Cast nets: Sardines, scad, chopa amarilla. 
Trawl (palangra): Runner, cabra mora, grouper, red hind, red grouper, gray snapper, 

dog snapper, schoolmaster, red snapper, mutton-fish. 
Trolling: Spanish mackerel, pluma, zapatero or leather-jack, runner, schoolmaster, 

yellow-tail, lane snapper. 

PONCE. 

The district of Ponce is bordered on the south by the Caribbean 
Sea for some 40 miles, about half the water front of the south side of 
the island. The long stretch of water front back to the foothills and 
mountains is largely engaged in sugar culture, back of which the 
mountainous district is engaged in coffee and tobacco raising. The 
fisheries are represented by a large variety of fine food-fishes that the 
fishermen report as quite plentiful. No fish are dried, smoked, or 

pickled. Fresh fish are in demand at the several cities and villages, 
and at plantations, and prices are quite high. The business is appar- 
ently capable of being largely increased to the benefit of producer 
and consumer. ‘The fisheries are represented, from west to east, by 
a few fishermen at the following places: Guanica, Guayanilla, Ponce, 
Isabel, and Salinas, the total being 110 men. 

Guanica has 20 fishermen who dispose of their fish to a local demand 
and at the city of Yauco. The 14 fishermen of Guayanilla also sell at 

Yauco and to their own neighborhood. 
Ponce has 40 men who fish more or less, about half of the number 

depending on the fisheries for a living; the remainder divide their 
time between fishing and other work on shore. Their catch is dis- 
posed of at the city market and by street peddlers. 

Isabel has 22 fishermen who sell their catch near home and at Coamo 

by peddling. 
The 14 fishermen of Salinas find a market near home and at Guayama. 
The fishermen of the several places mentioned fish more or less at 

all seasons of the year. The catch is made in the waters of the home 
‘harbors and for 4 to 6 miles out. Fish are most plentiful near shore 
during January, February, and March. 

Two-thirds of the catch is made by the use of pots that are anchored 
without bait and visited once a day. 
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The following species comprise the bulk of the catch by pots at the 
several fishing stations of the district of Ponce: 
Pots: Squirrel-fish, zapatero, red goat, yellow goat, rock hind, red hind, red grouper, 

toro, gray snapper, red snapper, mutton-fish, yellow-tail, margate, pluma, red 
parrot, blue parrot, spade-fish, rock beauty, blue angel, medico, trunk-fish. 

Haul seine: Runner, pompano, red hind, red grouper, lane snapper, casabe, barbudo, 
sardines, and Spanish mackerel. 

Trolling hook andline: Spanish mackerel, king-fish, barracuda, yellow-tail, rock hind, 
red hind, red grouper, schoolmaster, mutton-fish, red snapper, lane snapper. 

Cast-nets: Sardines, pompano, jurel, cutlas-fish. 
Trawl: Cabra mora, Nassau grouper, red hind, dog snapper, schoolmaster, red snap- 

per, mutton-fish, lane snapper. 
Hand hook and line: Madregal, red grouper, pargo prieto, dog snapper, gray snapper, 

lane snapper, mutton-fish, pluma, runner, mero, Nassau grouper, red hind. 

‘Spiny lobsters of 1 to 5 pounds each are taken in pots, but appar- 
ently are not very abundant. They are sold at same price as the fresh 

fish, or an average of about 44 cents a pound. 
Tortoise-shell turtles, weighing 20 to 100 pounds, are taken off the 

beaches of the main shore and the island of ‘‘Caja de Muertos,” off 
the southeastern shore of Ponce, and other small islands. The catch 
is made by hand as the turtles come on shore to lay their eggs. Not 
over 400 pounds of shell are taken by the fishermen of the district. 

Market fishery of Ponce.—The fisheries are represented in the large 
city market of Ponce by one fish stand, which poorly supplies the city 
demand for fresh fish. No account of the amount of sales is kept. 
The dealer and market official reported it as being about 200 pounds 
a day, or some 75,000 pounds a year. On visiting it February 20, 
about 200 pounds comprised the stock, which represented the follow- 
ing 14 species: Spanish mackerel, king-fish, runner, cabra mora, Nas- 

sau grouper, toro, margate, blue tang, medico, squirrel-fish, cabrilla, 
lane snapper, blue parrot, and file-fish. The fish are sold undressed, 
usually by the bunch instead of weight, averaging 8 to 10 cents a 
pound for fresh fish or spiny lobsters. A few small shell oysters 
arrive from Guayanilla in old kerosene tins, the fishermen receiving 20 
cents a can for them. About 4,000 pounds of crawfish annually come 
from Portuguese or Dangerous River. These are taken by dip nets 

and bring at the market 8 to 10 cents a pound. Besides the 200 pounds 
of fish daily sold at the market, about half as much more is sold at the 
playa or landing and surrounding country by peddlers. 

ARROYO. 

This port has a population of 2,757, a custom-house, several stores 
that handle considerable dry fish, most of which comes from the larger 
cities, with occasional direct importations. The home fisheries are 
represented by 60 men who follow fishing, plantation, and other work. 
This is about the same number of fishermen as in 1899, though they 
fish less, work on shore being more plentiful and attractive. 

Fish are reported fairly plentiful. When engaged in fishing, men 
leave the port at 4a. m., returning about 8 a. m. of the same day, and 
as a rule do no more fishing that day. The catch is sold from half a 
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dozen rough tables at the shore landing in front of the village. The 
local demand is poorly supplied, much of the time there being no fresh 
fish for several days, as was the case at the time of the writer’s visit. 

The boats are of small size, rough and strong, home-built. Sail or 
row boats, even the largest and best, do not venture over 3 or 4 miles 

from shore. No wells are in the boats, no ice or salt is used, and the 

catch must be disposed of at once on landing. If the catch is larger 
than needed for local use, it is peddled on the sugar plantations. 
Sales are usually by the bunch, single fish, or strips of the largest, 

which are cut up, the price averaging about 6 cents a pound, all 
species being sold at the same price. About four months of the year 
are lost to the fisheries from weather that is unfavorable for the small 
boats used, but would not prevent a New England fisherman, with 
good equipment, from fishing. 

Hawksbill turtles, once plentiful, are now scarce, only 30 being 

taken during 1902. This small catch was made during January and 
February, one net being used on the coral reefs, and by hand as the 
turtles were found on the shore. 

Spiny lobsters, weighing from 1 to 3 and 4 pounds, are taken quite 
plentifully in pots set in about 6 fathoms of water and also on the 
coral reefs at night, when a torch and forked stick are used. The 
torch attracts the lobsters, and the forked stick pokes them out from 
holes and impales them when emerging; or when found on the reefs 
they can be picked up by hand. Lobster pots are baited with refuse 
fish, either fresh or spoiled, of any kind. The runner, when taken in 
pots, will soon kill itself if not removed; moray, both black and olive, 
from 2 to 40 pounds, are plentiful at all times. Over two-thirds of 
the fresh-fish catch is by unbaited pots anchored in 3 to 6 fathoms if 
near the shore, and in 8 to 15 fathoms when 2 or 3 miles from land. 

The following species are taken by the apparatus named, the average 

weight of many species being given: 
Pots: Candil; red goat; yellow goat; zapatero, } to } pound; runner, | to 20 pounds; 

pompano, | to 8 pounds; cabra mora, 1 to 3 pounds; Nassau grouper, | to 6; 
cabrilla, 1 to 3; gray snapper, 1 to 6; dog snapper, | to 6; schoolmaster, 1 to 3; 
red snapper, 4 to 5; mutton-fish, 1 to 3; lane snapper, | to 2; yellow-tail, 1 to 
2: margate, 2 to 5; boca colorado, 3 to 1; chopa amarilla, 1 pound; red parrot, 
| to 10; old wife, 1 to 6; spade-fish 2 to 10; blue angel, 1 to 5; file-fish, 3 to 6; 
trunk-fish (scarce) ; puffer (not eaten); capitan or hog-fish (4 to 20 pounds). 

Single hook and line: Cabra mora, 1 to 8 pounds; cabrilla, 3 to 30; red grouper, 20 to 
50 pounds, in from 6 to 40 fathoms of water, are taken from July to October; 
gray snapper, 8 to 20; dog snapper, 8 to 20; schoolmaster, 5 to 20; red snapper, 
10 to 20; yellow-tail, 2 to 3 pounds. 

Trolling hook and line: King-fish, 10 to 60 pounds; Spanish mackerel, 1 to 10; red 
grouper, 20 to 50; gray snapper, 8 to 20; pompano, 5 to 10; cabra mora, 2 to 3; 
Nassau grouper, 5 to 70; gray snapper; dog snapper; schoolmaster; barracuda. 

Haul seine: Zapatero, 4 to 14 pounds; runner; pompano; Nassau grouper; mutton- 
fish; lane snapper; robalo, 4 to 15 pounds; Spanish mackerel; mullet, 1 to 3 
pounds. 

Cast nets: Sardines, mullet, robalo. These nets are here used only for taking bait. 
Gill nets: Only 2 species reported, the balaju and hound-fish. The latter, weighing 

5 to 8 pounds, are plentiful, but are not sold for food. 
Bow hook and line (used in 40 to 60 fathoms): Catalufa, yellow-tail. 
Trawls (seldom used): Yellow-tail, red snapper, cabrilla, Nassau grouper. 
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JOBOS HARBOR. 

This small and quite good harbor is a few miles west of Arroyo. 
A few fishermen operate in the near-by waters on each side of the bay. 
The apparatus used and species taken are similar to those previously 
reported from Arroyo. The catch is disposed of at the city of Gua- 
yama and the surrounding sugar plantations; at the former to dealers 

at an average of 5 cents a pound; when peddled out at the plantations, 
8 to 12 cents a pound is received. Not much system is used in disposing 
of the catch, sales being by the bunch, piece, single fish, or the lot. The 
catch is chiefly made by pots that are used inside of the bay. Haul 
seines are fished occasionally, but the rough water on the outside beaches 
interferes with their use. The fishermen divide their time between 
fishing and work on the sugar plantations. 

Fish are reported of an average abundance both in the bay and the 
outside waters. Spiny lobsters are reported quite plentiful but are 
little cared for. Small-sized oysters are quite plentiful in the lagoons 
of the vicinity but receive very little attention. 

The Guamani River, that has its outlet not far from Jobos Bay, is at 
times fished by the inhabitants living near its banks for their own use. 
Eels are plentiful in the river and are taken as needed by eel pots. 

HUMACAO. 

The district of Humacao, at the eastern end of Porto Rico, is cred- 
ited with a population of 88,501; the city of Humacao with 4,428. 
The latter is 5 miles inland from the playa or landing at which is 
located the custom-house, several stores, and a small settlement of 

fishermen. The waters of this region are quite well supplied with a 
large number of species of fine food-fishes. Dry and pickled fish are 
received from the dealers of San Juan, Ponce, and Mayaguez. The 
fishermen and dealers find a good market for all fishery products 
at the city of Humacao and at the numerous large sugar plantations 
of the vicinity. This section of the island suffered severely by the 
hurricane of 1899, the local fishing business being almost ruined. 
Many fishermen and their families lost their lives, and all lost their 
fishing boats and fishing gear. Sugar plantations were for the time 
ruined and all business paralyzed. 

The fishermen receive an average of 5 cents a pound for their catch. 
About one-third of the time is lost from the water being too rough for 
their small boats. The men appear satisfied with their small earnings 
that give them an average of $125 a year, an amount that could be 
more than doubled with more energy given to the business. Only 
small sailboats with 3 men each and rowboats with 2 men are used. 
Most of the catch is by pots that are seldom baited. Hooks lines, 
and nets are but little used. All fishing is near shore, the extreme 
distance being some 4 miles. 
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Spiny lobsters of 1 to 6 pounds weight are quite plentiful. They are 
taken by pots, and at night they are taken on coral reefs of the neigh- 
boring islands by hand, a torch and forked stick only being used. 

Fish pots are anchored in 2 to 10 fathoms of water from near shore 
out to a distance of 4 miles. 

The catch by apparatus includes the following species: 

Pots: Red goat, runner, Nassau grouper, red hind, red grouper, catalufa, gray snapper, 
dog snapper, candil, schoolmaster, red snapper, lane snapper, margate, pluma, 
boea colorado or red-mouth fish, red parrot, capitan, spiny lobster, yellow 
goat, rock beauty, yellow-spotted eel, old wife, spade-fish, blue parrot, mariposa, 
medico, trunk-fish, moray, and file-fish. 

Hook and line: Schoolmaster, pargo prieto, red grouper, red hind, rock hind, Nassau 
grouper, gray snapper, dog snapper, red snapper, mutton-fish, lane snapper, 
chopa amarilla. 

Cast nets: Sardines, balaju. 
Haul seine: Mutton-fish, lane snapper, pluma, trunk-fish, barracuda, mullet, balaju, 

hound-fish, soap-fish, moray, eagle ray, Spanish mackerel (small size), king-fish of 
small size, zapatero, runner, pompano, Nassau grouper, gray snapper, dog 
snapper, schoolmaster, red snapper. _ 

Trolling: Spanish mackerel, barracuda, king-fish. 

HUCARES. 

This small town is 4 miles north of Humacao. <A long sandy beach, 
bordered by cocoa and royal palms and settled by scattering homes of 
fishermen, connects the two ports. The total catch by the fishermen 
during 1902 was stated to be 80,000 pounds, consisting of the same 
species previously mentioned as caught by men of Humacao. 

Fish are most plentiful during the winter months, and are disposed 
of fresh at Humacao, Hucares, and neighboring plantations. The 
catch is mainly by fishing pots. Two haul seines are at times used 
fromthe beach. Cast nets and hooks are also used to a limited extent. 

GUAYANES. 

The small harbor of Guayanes is about 8 miles south of Humacao. 
The river Guayanes, that is formed from several small mountain streams, 

enters the harbor. Near the mouth of the rivera half dozen fishermen 
reside and use one haul seine and 20 fish pots in the fisheries. ‘Their 
‘atch comprises the usual species of the section and finds a market in 

the vicinity. 

FAJARDO. 

The city of Fajardo, with 3,414 inhabitants, is 2 miles inland from 

the playa or landing, at the northeastern end of the island. This 

section has many natural advantages in connection with the fisheries, 
which in time will be more appreciated. The surrounding country 1s 

an important sugar-raising district, with numerous villages and towns, 

of which Fajardo is the largest. At the playa is located the custom- 
house, a few stores, and quite a little settlement of fishermen. The 
harbor contains several small islands that afford a shelter to the small 
boats of the fishermen. The surrounding waters are well supplied 
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with a large variety of fine food-fishes, much more so than at any other 
fishing station. The catch is all disposed of fresh; no salt or ice is 
used. The small amount of ice received from San Juan is sold to 
hotels and a few families at 5 cents a pound. Quite an amount of 
dry salt-cod and some pickled fish are received via San Juan from the 
United States and Canada. There appears to be an opening for the 
cateh and cure of some of the local species (including the spiny lobster) 
that would in a measure take the place of imported fish. 

Spanish mackerel and king-fish are plentiful from December to May, 
but especially during January and February. Albacore or frigate 
mackerel are found in large schools during February, March, April, 
and May, after which they are not seen during the remainder of the 
year. They weigh from 15 to 20 pounds and are taken by seines and 
by trolling. Red snapper are plentiful; pompano are taken weighing 
1 to 10 pounds. Numerous other fine table fish, but unknown in the 

markets of the United States, will be found in the list of species of 
food-fish taken by the various appliances. The list, while not complete, 
comprises most of the leading species taken in these waters. 

Spiny lobsters are reported as very plentiful, their weight being 
from 1 to 10 pounds, those taken in pots being the smaller size. The 
largest are found on the coral reefs and are taken at night by hand, a 
torch and forked stick being used. The lobsters, seeing the light, do 
not move, permitting themselves to be picked up by hand. When 

hidden in holes they are poked out with the sticks and secured. Most 
of the lobster catch is secured at night by hand. 

Oysters of small size and good quality are quite plentiful on the 
roots and lower branches of the trees bordering the lagoons near the 
Fajardo light-house and off Ceiba. A few oysters are taken and sold 
locally at about 1 cent a dozen. 

Clams are found at the mouth of the Fajardo River but not used. 
Of the 80 men of Fajardo that follow fishing more or less about 

40 give nearly half their time to the sugar plantations. The fishing- 
grounds being more protected from rough seas by the several islands, 
less time is lost from rough water than at most places. The catch is 
all sold fresh to fill the local demand at Fajardo and vicinity. Prices 
average about 3 cents a pound for all species except Spanish mackerel 
and king-fish, which average 5 cents a pound. 

After the volcanic eruptions at Martinique quite heavy showers of 

ashes fell in this vicinity, after which many small-sized fishes were 
found dead along the beaches. é 

- Quite an important part of the revenue of some of the fishermen is 
from the sale of tortoise shell from-the hawksbill turtles taken by 
them. The turtles are taken on and near the beaches of Mona, Vieques, 
and Culebra islands and those of the main shore. The catch is made 
from November to May, when the females come ashore to deposit their 
egos in the sandy beaches, when they are taken by hand; the males 

F. C. 1902—25 
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are said to remain a short distance offshore from the beach and await 
the return of the females; here they are taken by gill nets. 

The nets are from 10 to 12 yards in length and of 10-inch square 
mesh, each having a wooden decoy turtle attached. Turtles taken 
weigh from 30 to 100 pounds, occasionally more. The average weight 
of shell that is saved is 5$ pounds, for which the men received $3 a 

pound during 1902. The total amount of shells taken in this vicinity 
is reported as follows: By fishermen of Fajardo, 400 pounds; Culebra 

Island, 800 pounds; Vieques Island, 80 pounds; a total of 1,380 
pounds, most of which was disposed of at Fajardo. Turtles are 
reported not very plentiful, and the fishermen pursue them with little 
energy; having taken and sold a few pounds, they are content to 
remain ashore and rest so long as any money Is left. 

Fajardo River is to a small extent fished for the first 6 or 7 miles 
up from its mouth by the citizens of the vicinity. The catch is chiefly 
a small-sized fish known as ‘‘dajao” (Agonostomus monticola) that is 
taken in small seines. Land crabs are quite plentiful along and in the 
banks bordering the river. The natives living along the river banks 
take the crabs from their holes in the bank during the dry season by 
digging them out. During the wet season the crabs are found above 
ground and are then caught by hand, a torch being used. 

The proportion of the cate ’ fishing apparatus at Fajardo i AN portion of the catch by fishing apparatus at Fajardo is 

approximately five-eighths by seine, one-eighth by hook and line, and 
one-fourth by fish pots, but a small amount is also taken by cast nets. 
All boats and nets are made by the fishermen. Seines are 125 to 150 
fathoms long, with a bag in the center; mesh one-half inch in the 
center and 1$ to 2 inches in the wings. Pots are not baited, but 

anchored in 2 to 12 fathoms in the harbor and around the neighboring 
islands. The boats are small, rough, and strong, without wells; none 

large enough to have custom-house register. Those with sails have 
eat or sloop rig. The apparatus employed, with the species taken, 
given somewhat in the order of their importance, are as follows: 

Fish pots: Candil; red goat, plentiful; yellow goat, scarce; runner or jurel, 5 to 10 
pounds (in large schools during February, March, and April); cabra mora; 
Nassau grouper; red hind; red grouper; toro; pargo prieto; dog snapper; school- 
master; red snapper; mutton-fish; lane snapper; vellow-tail; margate; porgy; 
pluma; loro colorado; oldwife; blue parrot; spade-fish; mariposa, one-fourth 
pound; rock beauty, 1 to 2 pounds; blue angel, 2 pounds; medico, 1 pound; 
trunk-fish, 1 to 4 pounds; file-fish, 3 pounds; chopa amarilla, 1 pound. 

Haul seines: Mullet, red goat, Spanish mackerel of small size, king-fish, zapatero, 
scad, runner, bony-fish, pompano, Nassau grouper, pargo prieto, dog snapper, 
schoolmaster, red snapper, mutton-fish, tarpon, lane snapper, yellow-tail, mar- 
gate, porgy, pluma, chopa amarilla, balaju, and hound-fish. 

Hand lines: Candil; red goat; Spanish mackerel, 2 to 10 pounds; king-fish, 10 to 40 
pounds; runner; cabra mora; Nassau grouper; red hind; toro; red grouper, 5 to 
100 pounds; pargo prieto, 5 to 30 pounds; dog snapper, 5 to 20 pounds; school- 
master; red snapper; mutton-fish; lane snapper; margate; yellow-tail; pluma, 
2 to 8 pounds; chopa amarilla, 1 pound; red goat, 5 to 8 pounds; blue parrot, 
3 to 8; trunk-fish, 1 to 4; robalo, 5 to 25 pounds; and balaju, } to } pound. 

Trolling hook and lines: Bonito; hound-fish; frigate mackerel; tarpon; Spanish 
mackerel, 2 to 10 pounds; king-fish, 10 to 40 pounds; barracuda, 5 to 40 pounds. 

Cast nets: Zapatero; scad; robalo; pompano; sardines, $ to 1 pound; banana-fish, 
5 to 15 pounds; mullet; big-eyed herring. 
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CEIBA. 

The village of Ceiba is 5 miles south from Fajardo and 2 miles 
inland from the water front and fishing-camp. The 15 fishermen take 
three-fourths of their catch by pots and one-fourth by cast-nets. The 
men divide their work between fishing and work on shore at the 
sugar plantations. Their catch meets with a ready local demand. 

The manatee is occasionally taken off the beach near Ceiba. A few 
are taken each year, usually by means of haul seines. The weight is 
said to run from 500 to 1,200 pounds. The flesh is highly prized and 
resembles beef in flavor. 

LUQUILLO. 

Luquillo, near the eastern end of the island, is one of the very few 
places on the north side of Porto Rico in which the fisheries are repre- 
sented. Eight men make a small catch with pots and cast-nets. A 
ready home demand exists for all fish taken. 

VIEQUES ISLAND. 

Of the several islands belonging to Porto Rico, Vieques is the largest 
in size and population. It is 17 miles long by 5 miles at its greatest 
width, its western end being 11 miles from the eastern shore of Porto 
Rico. The island has several thousand population, with many quite 
large sugar plantations. The fisheries are represented by a few fisher- 
men on the north and south sides of the island who find a ready local 
demand for their catch. Fish are plentiful in the near-by waters, yet 
receive but little attention, dry cod imported from far distant waters 
being more in demand than fresh fish taken in their own home waters. 

CULEBRA ISLAND. 

This island has no fishery business of importance. A few fishermen 
supply the few hundred inhabitants with fresh fish at times. Some 
fish pots are used and some attention is given to the turtle fishery, the 
latter furnishing 800 pounds of tortoise shells in 1902. The turtle- 
shell catch was sold at Fajardo at $3 per pound. 
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Table showing the fishermen, boats, and apparatus employed in the fisheries of Porto Rico 
m 1902. 

Hooks 
2 Boats. Cast nets. Fish pots. and 

Locality. poems lines 

No. | Value. | No. | Value.| No Value. | Value 

Apuadillans eee ssa. Cetone on\n'n veel 'etic 50 25 $690 30 $120 50 $200 $180 
AlparTobOsseecr ee fos (ce aescr.cs ciceetem 15 8 SIH | ease ee | sace cece 28 35 10 
MATCCIDO occ ares sccisc beatae a staemonice 50 20 695 30 120 50 25 52 
IATIASCORG ee mapiac = se ac ciscicceee Seep aoe 8 3 UDO [| 'Stetemince (see's stel|lpste oie ce-c | cies tetas 12 
ATVOV Oh sa ites satcsisie so ote een tee 60 30 1, 400 4 20 300 900 73 
Rock de JOyuda. 0. ga-.06 seen ee seca 10 4 BOM Pines al ko siete eae i) 24 10 
BOQUETON Es t-c tsa seen Soe aes 20 13 500 20 80 100 150 60 
CBI Dal ooo cence ose ieetee seme eeee nee 15 6 500 5 20 30 SON Sere aoee 
Culebra: (island). ic =c.Joac- see wees 12 8 FU) Seed joopaacne 25 75 6 
HejardOn neces eee eieciemceeee omnis 80 25 2,190 4 32 100 300 76 
Guayanilla: ose. 2 2 sencicscc cet cee 14 7 280 2 8 20 60 32 
GUANIGA 42 sae ae sees deee esis ees 20 9 435 3 12 40 120 30 
Guayanes.... 6 4 210) | oom nn|acemeee 20 UN (eee Bec 
Hucares.... 32 13 660 2 8 104 260 26 
INTIME. ect eee eee e eee see 25 10 525 2 8 80 200 18 
WAGE) cetccecnscsscensceeee scot ceatene 22 10 775 3 12 30 90 52 
Was MOoregs=2 ios... 222 secs cox cece costes 20 7 315 12 48 150 525 18 
MUG OFS aes ayass sad a pes scl sieisterctere eins 8 2 150 3 12 18 543 oer 
IMME CUZ Se os dc cant Cocco eee ene meee 20 14 465 6 36 25 45 53 
Palo Sees accesso eae eecaeeeees 80 40 2, 000 25 KOS Beeseeee! eee 88 
PONCE eres cate eats ede eat seca 40 27 2,530 6 24 210 630 85 
Palast B avs sacm cee ec acon ee eee 25 7, 770 6 24 200 700 50 
IRUSCKLOMR CB Aee asso ree Se ree 30; 20 606 9| 36; 100 150 9 
PUTETtOlde JODOSe see ere eee ere 12 8 450 4 16 75 225 20 
Galings-b 2.32 xs os aa See see eee 14 14 560 3 12 16 48 34 
Samia cosas cee ee eae 25 10 500 || saccc-lasctmee sl oat Aaasleeeeeeers 45 
Wieques)(islamd)): cu tisetk 6. eae 35 15 525 4 16 125 370). eae 

MOtaliss 2S Hes eee ioe 9 748 | 369 18,771 | 183 764 | 1,908 5, 3381 1,039 

1 ines. ill ; Jeirs. ted Haul seine Gill nets We Total 

ocality. invest- 
No eee Value.) No ae Value.| No. | Value.| ment. 

ASTI AGIA se A eae eee tee 6:41, 53; 6004) OB7O0u | Sasce «| -ccces sc sete alee ones seeeme $1, 940 
Alearropo te.5. seep oseeh sean ase 2 450 (a [eee sen Pca sesry Pea ee bp rere 420 
FATBCIDOS cca one oe eta 3 | 1,800 37D) eo cea anocen el bon ecole bene eee 1, 267 
AATIGSCO 2a Ss 55h c casos cet ews coat ae 1 360 Ol ee een ses ace peceel bciccec E: 202 
ATTOY 0 oscil oe sig aio ennai apa Zi 780 175 1 480 SR eee ac morc 2,583 
Bocaidesdoyuda ss. i322 5.022 See I: 1 480 /G)) BESea Ceo neae Spee es becese bean So 189 
IBOQUCTONY« sa5-Secneer nes aos essed tases 790 
CED Eas cette rot aes gee ee | ee NS 610 
Gulepra (island) -2. 5 Secceoce ee eee eee 706 
Majardo: .s72- sss Aas oss eeeesee eee 3, 923 
Guatyenilla < fens. sateen eee 755 
GANICE 3h be 2 ss. ca Anne ee ene ace 847 
GRY aN OS Se n> oes es oe eee 385 
FRU CAaTes essen RSG ed dee Meee 1,114 
UUM ACAO t= =~ Soe ee cco ote te eseee 851 
LUSCH of) lesa ae AR A a ea Ye ee ae 1,179 
Las Moreas...... SA aE EEO 1, 056 
WN qQuillo ss: ES sso 32 25 Skee Bone ee seesee 216 
Mayaeiiez.cn tees aco0 nc actos core eiorne 974 
PALO SCCOse 2 tan se cee ce ae ree 6, 338 
PONCE aes ae ere ee eee 3, 644 
Patilas Bayctcs see sctan. eee ee 1,719 
IPUETLORM RCA «25. ons seep ein Somes ore 817 
PUETtO GS TODOS. =e accnsep ee ccee 911 
Salinas eee ee a oe ences 779 
PAM ORAL ES eas > a. bw aloo och nel teal wetter 545 
Wileques)(islana)ioo.2% <2 ones sence eee 1 500 125 10 360 2B econ. | eosoeee 1, 066 

fa) FH I a ee A er ee 60 | 29,120 | 7,715 | 183 | 22,515 | 1,806 4 400 | 35,826 
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te showing the amount and value of the fishery products taken by the various forms of 
apparatus used in the fisheries of Porto Rico in 1902. 

Fish pots. Haul seines. Hooks and lines. 

Localities. 
Lbs. Value. Lbs. Value. Lbs. Value. 

JADEN DN SS 3 eee ease se He sce eee ae | 15, 000 $900 $3, 750 73, 000 $4, 910 
INP ATPODO 3-26 ease aece cee nea | 9, 000 450 1,575 12, 000 600 
ATE CID OMe soe So scies ees ose oc 7, 000 350 1, 875 22, 500 1, 125 
RDESCO ns Ce oc cee ee tee See ee eee ese = ceeaae cess sekecaecicte 1, 000 8, 000 400 
ATT OY Onset acer pace eee eee 40, 000 2, 400 420 16, 000 960 
Boca de JOyudaon.s.s.see =~ == se in 5, 000 150 1, 095 3, 000 90 
IBOGUETONY sore Here woe anne cose eee 53, 200 E B9Gy | seeescew atete ljanroes sieve 29, 800 894 
EMD daeer eee estes sale recess ciclo mee 22, 500 SOO MESS SRS fers itor aes = Se a er eo oll tate 
@ulebra/Gsland)))- oe ose s- eee eee 12, 000 480b Cecio |e eras er 3, 000 120 
IRA BOW) wo ooeees ooeceboseeseeeca =| 39, 600 1, 386 2, 465 19, 800 693 
Guaiyamillla: 2 32e-5)-( <2 s =< = 5 < = 3 | 15, 460 695 3795 12,116 549 
(Chiiniich), Ge ose alae dene eae aL aaae 30, 920 1,391 254 11, 360 511 
Gilayan Ose an cac see bescneee 10, 000 500 OAs Rene wes a ee ee eee 
JEIWKCDTE SY a8 GaSe A BE Ue ener eae 50, 060 2,500 1, 000 8, 000 400 
IM ACA OR ce set see ec eee nee 43, 000 2,150 500 7, 500 375 
TES] NEN cae eR a ea 23, 190 1, 043 250 19, 840 893 
Wess MATIAS See /e osm e see lease = 25, OVO 1, 250 400 6, 000 300 
ITOH oS oon cn be nee eat eneacosee 12, 000 GOO | eisas epee aaa |lpaatos < meieie|| sate Stas ettat serasicte meets 
Ma VACUO Ze rece Socacnsaso-= aenceoer = 7, 500 375 2, 535 28, 000 1, 400 
ALOISEC ORE Raters aise aces ol cee spe ereieres | salsee were 10, 500 30, 000 1,800 
IRON CBee mere aera tis tele oetae 162, 481 7, 312 370 28, 515 1, 283 
Patillas Bay 30, 000 1, 800 720 15, 000 900 
Puerto Real 87, 500 PANY | hee SESE Ha Roane ec 62, 390 1, 871 
PnertodenkGhnose- 2a oe. eee cane oe | 15, 000 750 300 4, 000 200 
SIT Son cee oS ns nee eer re 12, 368 556 125 12, 786 575 
SLND 6g 5545 pp ORCS ESSE OSS ICONS SBA a Mor SESE eee SAEs Se teea |B as ea 120, 000 6, 000 
Ae CTIES (islamadl) sericea ects =p/2 50, 000 2, 000 S00iINs set asse alos ee 

Potato nseies Sees potetee 777, 719 34, 159 30, 559 552, 567 26, 849 

Cast nets. Gill nets, Weirs Total. 

2 Localities E 
Lbs. |/Value.| Lbs. |Value.| Lbs. ‘Value. Lbs. Value. 

JAAUeNG INE em ete OSCR ECE noe e 12 OOO! R70) 2 veraei= la\|oe sere ele ratsicre, cas | eneEzhs 160,000 | $10,310 
IMG EnODO Mee eda nits ton see) aate tice seeeewcletecemnnlics Sanne meen’ eseeccr 52, 500 2, 625 
ATC CI DOM UE sesame anes eke SHOOOs | ae OOH teomseeteaes iesetortenes [Meee eA lee sean 75,000} 3,750 
AUT CO Meme e rasta cyv men. ne oinn nian o era treleioee| Soe eEsspasmiece et sek ceo cene setae das-ae 28, 000 1, 400 
JATERON OS See ey Sa ee ea ore & DOOONN: 120) 150) |} -g4501 |b ese: ees. 65,150 | 4,350 
IBOGHOG EH OVUGas eerte se eee sencelen selec soles oe clecemenes| ick eceslle ces Sevalonesaas 44, 500 1, 335 
IBOQUCTON EEO Ss 5 )-mece clei ems says okie 50} O00N 500 R seaee ss eSes tec lace eee niue: Stee 133, 000 3, 990 
Celis st cee eo ea epee eee enemas 7, 500 SOON Sess cee oes aaa emee ee cape eeee s 30, 000 1, 200 
Gulebrar (sland) eiseess ts tec alesse calaee aes 2 @800)'|/22400)|Ss ar fiaare hoe 15, 800 3, 000 
AUT Olas see eke te sec erton cmewaoe ccslemscetemaleese ces @ 400} 1,200) ||-2-22--2 Jesecees 158, 800 5, 744 
Guava sete poe 2 sen eee 838 Bole aes Sea eal eee ae een! ee 36, 744 1, 657 
GUAR CANA ae ee iekos no mee see 1, 257 BO lencocanalsscensc|boseesd|eeusees 49, 190 2,212 
(CUB ERIS 2s SEES oe ee or San secs goes] HeOnasdar| SCOSSoe Soe rss Seer Pecan be nee 15, 000 750 
FENUIGATOS 2S artes ace Seapets eee eee 2, 000 TD poessead| bees ces|cosossad eeonsos 80, 000 4, 000 
Humacao 2, 000 LOO) see eeo2 selbaanse sis eceece|teseens 62, 500 3,125 
Isabel....... 1, 200 FT Oe Gaee acaacers| NEpesCCR MaBeeee 49, 783 2, 240 
Las Marias 4, 000 DOGO e alee |e tee nee 43, 000 2, 150 
MAUI Oreos ets ees a2 es oe Ese ee 3, 000 TOO) Weseetiee ol et eeen| ovees sec llnocseee 15, 000 750 
Mav AIO Z ES Ao ac cee catccs So seheelet 2, 000 100 a 140 B20 ill scsersteiesni| sSietes Se 88, 340 4, 830 
RRO CCOMeesssrcjaconr ase saeeaem ce 20,000 | 1,200 | 40,000 | 2,400 | 15,000 | $960 280,000 | 16,800 
IRON CES epee see. ccc eae ects 2, 514 ODS ese Oears poi] ere oll ania ctaielllare ace ers 201, 740 9,078 
PatillasiBayer <n cc acres aean' = aac tnet 3, 000 NSO) Wace eets eae oe all eeiseeline crs: 60, 000 3, 600 
PitentouR eal esas nite eee 25, 150 HOO! ase eeeoolbeeeeeal|anichas lace stents 175, 000 5, 251 
IPUTETLOVM ES JODOS enemas sane sence nee 1, 400 MO Steers | ees eceenaael|soce~i 26, 400 1, 320 
SITE SIRE See eter aceeecrs sie ces semis 1,314 DOF Paeeeens | acces eerie al) ae ee 29, 243 1,315 
SA UA ee eee ete on samy coe ee er 5, 000 200) | meie a2 | Stee cee see elesea ees 125, 000 6, 200 
WHCUMES (ISiaNG)) | sa-ceemase seca se e|aaceceste slasccciee as0 CAND | RE A ee ae 70, 080 3, 040 

MOtHIRREe = tance cohen oes ass 154,173 | 6,445 | 41,570 | 7,110 | 15,000 900 | 2,169,770 | 106, 022 

aRepresents the amount and value of hawksbill-turtle shells. 
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Table showing the amount, value, and duty of fishery imports from the United States to 
Porto Rico during the years 1899, 1900, 1901, and 1902. 

Aguadilla. Arecibo, Arroyo. 
Description. | a a =|" == 

Lbs. | Value. | Duty. | Lbs. value, Duty. | Lbs. | Value.| Duty. 

1899. | 

Dry, pickled, smoked, 
canned fish, ete ..-.-..... IBSRDERE oeooo| badass] 77,466 | $2,343 $239. 69 900 $25 $2. 30 

1900. i 
COGSe ease eek cc cn sisientes 68.9950] peea7O) | ees ee erate cal erat errtets mre teter eral ac mete ti rete 
Herring, smoked ......----- 4,137 MST | ispoLe 69 | = eae | eee tal| meena areata transite Peers) eaadlec ce 
Mackerel, pickled .....-..--- 979 60 a ES to] ee aia en wel Perea eect REAPS: +. = 
[or sys Uo) li (ASIA il a eee csot rt aleSoscoac tocdan oc 125 23 800" sc seach | ne cl WAS 

Pistell. oiee | oleae Se 74,111 | 2,661] 41.58] 125 08° 3200): a0 eee leak ae | ee 

1901. aoe 
CO ESS eee cil dente nee cen alatee ect 4, 500 150 | Free. ; 28,765 } 1,317 Free 

1902. remy 
Alewives, pickled.......... 4, 000 Daya Ba nec eecenscchs aseae orc! beccacnse 9, 000 170 Free 
COUR eraser ceasenedtcamae 36, 240 1,449 | Free. | 66,512 2,584 | Free. | 41,496 L722 Free 
1S G2) eee eS EEE Een! SSeS ese maecencad acerecd Issbeceec Sem echas sare ance 3,465 140 Free 
1s (evan eye ool el (200 eS Sosa Sone ans| Sooecoes| eesosben paeeceo-| Bcoocese|paononc= 22, 000 410 Free 
Herring, smoked .....-..-.- 2, 500 50 | Free. | 7,000 143i Hirees, es ae eee seca sA 
Mackerel, pickled........-.. 1, 000 gC Weal eyo | (ean ers EN er cs) ers as ee etereteie | ie wavararnall rae eae 
Salmon, pickled 1, 000 Daal hres geet | dro. smrstersiell swearing 
Godoy: oo same saniecteciesi-ia~'> 496) “Pree. \|-52- 5.|sSoeccal eee 

Motalizc5 52 eee ieee sees 3,226 | Free. | 75,961 | 2,442 Free. 
| 

Fajardo. | Humacao. Mayaguez. 

Deseription. | 
Lbs. | Value.} Duty. | Value.| Duty. | Lbs. | Value.| Duty. 

1899. 

Dry, pickled, smoked, 
Canned fish Cte dosec «caisson sissies etesiesnc|locecisiner 46,891 | $1,404 |$186. 70 |667, 941 $25,745 |$1, 800. 00 

1900. iar “Ty ul. [eat abe eal 
COGS Eee Pe orcmc aa nachos! Socle aca eeaeto ce | eotnatereios| serseraternr Pheer clea actors 33,250 |} 1,086 Free 
18 (chivberaicn ol (6 Wee aoe dena Paeaccnse |Aeaneec a |soceccrd bensoncd boccesnalesocccrs 1, 000 13 Ay) 
Mackerel: pickled oac2 a5 | sce oe =| mass sre] seine seine oe sre lele ralherstetstele = “Nai r=ln= nia 200 14 2.00 
Shrimip;) cammed 22242-2255) esos oelset sere a ainim sclote ete te eee nia tetarn inl 120 29 Free. 

G hfoy 71) te as es ee ee ae etc Sees Ie eo ae nS Berne acic| Romcnooc 34,570 | 1,142 2.75 

1901. peal 
(Of0"s (oe ee een ee See el Peas erce GS AosaachemEnooa pamodcnn lsocecec 46,237 | 2,154 Free 
Herring, pickled ......-...|.----.--|--------|-----++-|-------+]--+-----[----220- 12, 000 400 Free 
Mackerel pickled sa ssccwe [ace cee < [paces a= | eres es eee treet | —eraratatain 1, 625 55 Free 

Ota s Soc Shik ert wise | Semcon ll ttre ere tal wie eroerste | reere in| eae ll operant ieeniene 59,862 | 2,609 Free 

1902. aay Pay 
ING ah epee alto eaaaGeac Gosneasa hoodacde|booedeed EESboade|beachan|sspescac 15, 000 290 Free 
COG Set Se eae sarees 7, 500 B97) HTC eM a aer solos ce oe noms ance 325, 678 | 14,173 Free 
Herring, pickled .......... 15, 680 S20 MOREA cetacean teins « 34, 308 779 Free 
Herring, smoked ...-....-- 6, 100 IDE yes Besse 3||acPcccd Sep asase 17, 012 455 Free 
Salmon, pickledac.sssscese 200 G45! (Bree! oe Cee oc ee SEES ARIE E TS cote | ecereeee are ie eee! 
Salmon: Ganmed.% 2228 [ice Seen s|ooseetee|-sneeeee | ep Re | eee Sy S| oeear cir a 2, 944 187 Free 
Mish PUAN 2s es ces eones|eeeneees eects Mores AccSneue eneamea ac. came 25, 250 315 Free. 

Total eeete ea eae 29, 480 831)|| trees! |sb es 52.4] ee ae eee 420, 192 | 16, 199 Free. 
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Table showing the amount, value, and duty of fishery imports from the United States to 
Porto Rico during the years 1899, 1900, 1901, and 1902—Continued. 

{ 
Ponce. San Juan. Total. 

Description. : 
Lbs. |Value.| Duty. Lbs. | Value.| Duty. Lbs. | Value.| Duty. 

1899. | | 
Dry, pickled, smoked, 
canned fish, ete ...... 778, 211 $19, 692)$1, 672. 74/3, 108, 282\$103, 533 $6, 252. 00/4, 679, 691)/$162, 742\$10, 103. 43 

1960. 

Alewives, pickled .....-.|...---- 5, 000 100 Free. 5, 000 100 Free. 
COCR re Se sree scissors foe .|1, 764, 732) 61,509 Free. |2, 425, 353) 86, 050 Free. 
KOT sa aie nicie Stele ajo aininnre 18, 560 569 139. 20 57,710 1, 852 432. 82 
Herring, pickled ......- 161, 975 2,276 551.96) 165, 215 2,391 568. 16 
Herring, smoked ....... 64, 401 1,669) 388.98) 74,318 1, 919) 443. 25 
Mackerel, pickled.....-. 26, 166 1,466) 224.42 33, 425 1, 853 297.01 
Mackerel, canned . 2, 238 235 43.51 2,516, 256) 49. 07 
Salmon, pickled........ 39, 501 1,943) 488.93 40, 131 1, 991) 495, 23 
Salmon, canned........ 952 44} 23.95 985 46 24. 30 
Sandi ness Pe Saece sisel oa aesie 520 62) 13.34 520 62 13. 34 
Shrimp, canned ........ 330 97 Free. 700 176 Free. 
Codtou eto saen- see sce 2, 833 221) 44.70 3, 033 254 49, 20 
MASE INS aoe esc one ee 230 50} 15. 00) 770 180 54. 00 
Lobsters, canned ....... 30 10, Free. 162 35 Free. 
Shellfish 300 88 Free. 300 88 Free. 
Whale oil 100 14 48 100 14 48 

otal ae 613, 564) 23, 088 445. 06 2,087,868) 70,353) 1, 934. 47/2, 810, 238) 97,267) 2, 426. 86 

1901. | | | 

AMlewives: pickled\-o- 5 2\o 0 8-2 [2222 2. | esac | 3, 800 76| Free. 3, 800 76, Free. 
Codes 8. 908 ASS 11, 121 663| _Free.|1,564, 250) 57,183)  Free.|1,654,873) 61, 467 Free. 
leitroks Gyole ne te ee 14, 412 536 Free.| 111,020 4,561 Free.) 125, 432 5, 097 Free. 
RD 5 cheeses Sores ees Hees eer ree 62,370} 1,940) Free.) 62,370) 1, 940 Free. 
Herring, pickled -.-.--- |285, 802} 4,592 Free.) 740,051) 15,989) Free.|1, 037, 853) +20, 981 Free. 
Herring, smoked ......- 2,080 54 Free 44,481; 1,364 Free. 46,561) 1,418 Free. 
Mackerel, pickled...--. 7, 700) 189 Free 68,398} 4,198} Free.| 77,723) 4,442 Free. 
IRGUOC ken panera s soos. eRe seer aed ee SE es eee Oe 13, 280 699 Free.| 13,280 699) Free. 
Salmon, pickled........ 1, 200 50} Free.| 18,550 968 Free.| 19,750) 1,018) Free. 
Salmon, canned......-. 7 13) Free. 750 93 Free. 867 106) Free. 
oiivs biti) Aas ener 700 40 Free. 745 105; Free. 1, 445) 145) Free. 
Shrimp earned: 2-22. 315) a. abt ae tee one 30 6 Free. 30 6, Free. 
SWOLG HAR eee tata 5 lees cosa ener no eeeeer 1, 200 60) Free. 1, 200 60) Free. 
ise hal ah ersj ee Seg eee ee (ere |e Senne (ee eee 400 7) Free. 400 7a| Free. 
Lobsters, canned -..---- Bases oe See one ose sence 100 10 Free. 100 10) Free. 
Oysters; Canned). . 2. ~ p22 J22sc|----=2- [aacsceaes 1, 210 174 Free. 1, 210 174 Free. 

AN CT Re aoe 323,132) 6, 137 Free. !2, 630,635) 87,501) Free.|3, 046, 894) 97, 714) Free. 

1902. ; 
| 

Alewives, pickled ...... 45, 000 775 Free.| 68,500} 1,248 Free.| 141,500) 2,598 Free. 
(O70%s bee ip ee aya ae 397, 713) 18, 340 Free.|1, 686, 882) 81, 647 Free. |2, 562, 021| 120, 240 Free. 
Haddocks feos 2. Sao 2 == 8 53, 905) 1, 962 Free , 000 653 Free.| 68,905) 2,615 Free. 
Le CN eee eee eee ae 13, 862 399 Free 10, 000 321 Free. VAR? | 860) Free. 
Herring, pickled ......-. 121,034) 2,184 Free.| 357,500) 8,629 Free.| 550,522} 12,322 Free. 
Herring, smoked .....-. 83,650) 2, 164 Free.| 125,198) 4,178 Free.) 241,460} 7,112) Free. 
Mackerel, pickled....--. 5, 400 150 Free 41,652) 1,712 Free.| 48,052} 1,967 Free. 
IPOMOCKA 2 heeee nt oases 9, 700 375 Free 16, 500 520 Free.| 26,200 895) Free. 
Salmon, pickled......-- 4, 148 215 Free 27,784) 1,264 Free.| 33,142) 1,547 Free. 
Salmon, canned .....-.-. 10, 480 598 Free 21,236) 2,194 Free.| 34,660) 2,979 Free. 
Shipdles sc eee Seed 2,185 99, Free. 2 185) 99) Free. 
Sardines 1, 940 158 Free. 2,520 240 Free. 
(Crave Lav l\ ee eee See ee 1, 282 322 Free. 3, 208 817 Free. 
HObSters canMed 22. — 52.) e-as2=2| 2-2 225 [a == cna 50 10 Free. 30 10) Free. 
Oysters, canned .......- 900, 44 Free 2,092 208 Free. 2,992 252 Free. 
Sie PUI OR cee mee canteen slices see SE DSSS eno oroed bee eot oc Hom ooseae | 25, 250 315: Free. 

Wotal:.2-2-2's2--55 \746, 382) 27,288 Free.|2, 377, 801) 103, 163 Free. 3, 769, 994| 154, 868 Free. 
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Table showing the amount, value, and duty of fishery imports from the British North 
American provinces to Porto Rico during the years 1899, 1900, 1901, 1902. 

- Aguadilla. Arecibo. | Arroyo. 
Description. es es “ 7 

Lbs. ‘Value. Duty. Lbs. | Value. Duty. Lbs. | Value.) Duty. 

1899. 
Dry, pickled, smoked, 
CBNNSG MAM |OlCececs ccs aeak sues |Soeceuluseeeewes | 1,554, 415) $55, 576)$8, 536. 69)... -.--|......--)...-- 2. 

1900. Py) eke al See ey ies Secs eee 
Od Sorc wees sc ecescucess 1138, 540, $8,819) $859. 05 110, 400 4,235) 828.00)... 22. -}52. scceniuseeenne 
Herring, pickled .......- 13, 700 260 68. 00 15, 000 263 16:00)... bE eee eee 
Mackerel, pickled ....... 400 45 4.00 2, 000 75) 20:00). 2 2 imicv2] ise 22 eee 

Total eo5 Kee 127,640, 4,124 981/.05|!"” 127,400) 45578) -928:00)c.<..222 |: ses see 

1901, | | eer iis 
COG en Sn 5 ace cen kone ens, 298, O91] 125162) 2;297.b5| 986;060) 51,822) 7,'642.30\-..-.. 2). 2 eee 
Herring, pickled ........ 26, 300: 478,’ 131.50 875,600), 1,881) 9438.00)... 4 Sseeeee eae 
Herring, smoked ........|-...---.|s---+-- oar 1,300 M5) oO Fis dns -|0ce2 eee ee 
Mackerel, pickled....... 5, 800: 198 58. 00 3, 500 138) BRU emmomee Pecesesc Sat-Osh cc 

Ota eA ee LER ve 330, 191} 12, 838) 2, 487.05) 1,078,460) 53, $36) 8, 125. 05) 

1902. i 
WOM rears aru cn ic aa wek occ ca cens st loeonae le ose 814,167; 19,870 
PR OC K 2h se saae 5 ook won| ccewe eel oes ceeeloe eee aee 9, 000 255 
Herring, pickled .. 15, 068) 319 75.34) 160,200) 3,081 
WEMNin es SMOKE... con=| eas ccelascoees | Race eee 3, 350. 97 
Mackerel pickled 2. a.c|saneoene|pwenses|Saeeeeee 900 20) 
Bish in thas2 2-205. cf -lcceoc ail ees eae 150, 33 

soba lce ome ere a 15, 068 519 75.34| 987,767 23, 356| | 
: { 

Mayaguez. Ponce. 
Description. - 

Lbs. Value. Duty. Lbs Value. Duty 

1899. 

Dry, pickled, smoked, canned 
nihs) cURL) F lhe Aas a ee EE phere 399, 610 $8, 661 $796.00 | 9,022,923 | $332, 964 $21, 053. 11 

1900. wa 
CODUsn ce eae ee eee, eee eee 142, 675 4, 581 1,070.08 | 5,250,646 | 175,124 15, 103. 86 
Haddock ee Sr ERE BI ee cdl ee ee | eters 69, 652 it 788 160. 
PICMTIN Splemleds eee nee eee 59, 186 808 295. 43 382, 249 6, 3382 1, 500. 45 
Herring, ‘smoked! 25508 Sean Real ao ee cee es he ee eae © 32, 152 1, 080 166. 75 
Mackerel, pickled ............... 220 5 2.20 14, 659 450 144.75 
POI OG ese ots oe ae ee Share ar ec ec ee ce red eee eee 2, 288 75 5. 20 

Total's... cee AE Sack Sone 202, 081 5, 394 1,367.71 | 5,751,646 | 184, 849 | 17, 081. 37 

1901. 
OUR ose snes oko ota Sse aa eee 214, 908 9,105 1,627.50 | 5,208,608 | 217,950 38, 748. 20 

IR. GOCKER Se ose. eee coe a Sn ae eee focce cweeae a 58, 982 2,029 442. 00 
Herring, pickled... 25-6. -<és25.% 12, 967 511 65. 27 891, 792 19, 107 4, 446, 02 
HMerming WSMmOKed sss paccne acess aan Bene ae Resenee ete eee eee 97, 250 2, 096 660. 16 
Mackerel, pickled ............... 2, 800 110 28. 00 122, 027 5,165 1, 219.95 
Salmon; ‘pickled .50.& << oc5 soced|s Fs cate sl bee chee on oases ee eters 6, 300 330 63. 00 
ILObsters Canned 252. 2 oe Sete ees coe | eee eee ee noes 20 6 Free. 

—_— aS re at 

TOGA cee eek eon 230, 675 9,726 | 1,720.77 | 6,384,979 | 246,683 | 45,579. 33 

1902. ae ie ; 
SOG. owen Stee ewes Ren pacha pase } 759, 709 28, 119 5,774.75 | 6,506,594 | 270, 670 48, S00. 56 
MAUGOCK2. 2 ce cee eee |S eer ara wap cee oie | ok eae eee 30, 254 1, 047 226. 90 
Herring, pickled... ccc 5) anna 185, 251 3, 840 926.29 | 1,043, 698 26, 134 5, 1538. 61 
Heming: smoked). . J. Sas. saccku|paceses weed |banee noses semesem eee 9 180 63.75 
Mackerel, pickled ............... 600 14 6. 00 17, 345 705 173. 45 
Salmon, pickled 2..-:-55-0- week eh ca boeeeeee Hos Chee tare 192 5 1.92 
MUNDAY CIDR oa cones cures sssmceeess 2,000 445 183. 50 5, 400 1, 022 306. 60 

DO nec cowcccnc tiene sean caine 947, 560 32,418 | 6,840.54 | 7,612,483 | 299, 763 54, 726. 79 
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Table showing the amount, value, and duty of fishery imports from the British North 
American provinces to Porto Rico during the years 1899, 1900, 1901, 1902—Continued. 

San Juan. Total. 

Description. 
Lbs. | Value. Duty. Lbs. Value. Duty. 

| 
1899. 

Dry, pickled, smoked, canned : 
SRGlC ck ssteccs sasse oes eae sa 1,759,265 | $59,803 | 4,437.00 | 12,736,213 | $457,004 | $29, 822. 80 

1900. Saapes ae | eect a 
(006 | dese Aor oe SECEDE EC Cea Se me 2,673,640 | 93,304] 13,704.56 | 8,290,901 | 281,063 31, 565. 55 
Haddocks en oeeat cigs s oecesioscae 14, 850 487 111.38 84 502 2,275 271.74 
Herring pickleds.s2-232-2-==--- 172, 299 | 3, 000 525. 21 642, 434 10, 663 2, 464. 09 
Herminessmokedcc-.- osa.- <= i= 21, 240 | 435 111. 00 58, 392 1,515 277.75 
Mackerel, pickled........-------- 4,464 | 112 44. 64 21, 743 687 215. 59 
ROU Sa osese oesoce bauese Dees Sonn) poo se pDopeed panecer PSollesotooneccbe 2, 288 75 5. 20 
Salmon, pickleds,;---.---..----- =. 886 51 8. 86 886 51 8. 86 

SRO oct BB RS ace ae Ree 2, 887, 379 97,389 | 14,505.65 | 9,096,146 | 296,329 34, 808. 78 

1901. 

Alewives, pickled ...........----- 980 15 7.00 980 15 7.00 
COE Sat ea ateee weeee te tceens 2,662,945 | 101,486 | 18,627.81 | 9,370,612 | 392,525 68, 943. 36 
ee Peel eA esr vise amasios Se sisiets 2, 250 15 3. 00 2, 250 15 3.00 
Haddock. Missccesst 1222222652222 36, 351 1, 239 273.00 95, 333 3, 268 715. 00 
Haken a sacs sesso sect aas ote =o 14, 969 497 112. 00 14, 969 497 112. 00 
ermine pickled. c..can-s55-s5- =) 266, 805 6, 205 1,332.25 | 1,285, 464 28, 132 6, 413. 04 
Herring, smoked.............---- 12, 750 379 113. 70 111, 300 2,520 783.61 
Mackerel, pickled.........-.-.--- 39, 887 1, 326 399. 00 174, 014 6, 987 1, 739. 95 
Salmons pickded sees desea ss 330 15 3.00 6, 680 345 66.00 
JOO) Oi retese ON aye be Se eee eaenal Seensecoscce Jececee sees lees eee ee eens 20 6 | Free 

Potala ss ec keee as see 3, 037, 267 | 111,177 | 20,870.76 | 11,061,572 | 434, 260 78, 782. 96 

1902. i 
Ma clestererateie ete este Sesion ee ee 2,932,096 | 107,321 | 20,980.74 | 11,012,566 | 425, 980 81, 604. 80 

VIRAGO Cee a ace sone assent (as aalacos eis vial saeco atelier cin shavls 39, 254. 1, 302 294. 40 
Herring, pickled ..............--- 380, 155 7,895 | 1,920.81 | 1,784,372 | 41,269 8, 877. 05 
ERE TM OM eM OKC perm see ae oe nactenee Sie Nh cc oioei enielllawinnis aeictsies 23, 150 466 1738. 94 
Mackerel, pickled...............- 14, 708 560 147.03 33, 553 1, 299 335. 48 
Salmonnplvekiledc se sceense eo ep oslo nmstice seta aes cee ce dell= ain secre onereis 192 5 1.92 
HIST UTS eters ajais oe ata s wie = Sra raiarae 2, 000 402 120. 60 9, 550 1, 902 570. 60 

Totalisases sense se cesses 3,328,959 | 116,178 | 23,119.18 | 12,902,637 | 472,223 | 91,858.19 

Table showing quantity, value, and duty of fishery imports from Italy to Porto Rico in 1899, 
1901, and 1902. 

District | Year Products. 

| : 
IATCCIDO! ase s2is22 5% | 1901 fi) Mishkin tins #3524 5=2sace aces aie oes eels hee 
pads \f 1899 | Dry, pickled, smoked, canned fish, etc 

Cece 3 1902)= | pHishisOunGS!=) cs-semecesete ence cesee -cenicceees 
SantJian 2s. <2 = 1899 | Dry, pickled, smoked, canned fish, ete 

tee showing quantity, value, and duty of fishery imports from 

Lbs. Value. |} Duty 

100 $10 $4.00 
Sse 2, 233 643 9.48 

110 29 Free. 
ess .5 113 19 3.00 

England, Cuba, and 
Norway to Porto Rico in 1899 and 1900. 

Whence imported. Products. 

saieipad Boe eekesahe Haak pickled, smoked, canned fish, ete 
Oss caaveneese. 

Cabay So seoiee css DEF. ee smoked, canned fish, ete 
INOEWSY = aa5 esses leaeee 

San Juan. 

Year 
Lbs. Pet Duty. 

Gore ae oa 

1899 | 43, 230 $1, 941 | $190. 00 
1900 450 |) S988 
1899 960 28 2.00 
1899 2,619 384} 13.00 
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Table showing the amount, value, and duty of fishery imports from Germany to Porto Rico 
during the years 1899, 1900, 1901, and 1902. 

Mayaguez. Ponce. San Juan. Total. 

Description. a = LEE a a =e == 
Lbs. | Val.|Duty.| Lbs. | Val. |Duty.| Lbs. | Val. | Duty.| Lbs. | Val. | Duty. 

1899. | 

Dry, pickled, smoked, 
eanned fish, ete..... eal O41 Nb LO NE ae steer aerate 12,398 | $878 |$31.10 |14,139 | $942 | $31.20 

1900. or el) Gib Du Ueda ae | 
(Gord ae ae ee ees ME Gel nee eal f een el orb loots 8,045 | 541 | 48.86 | 8,045 541 48.86 

1901. | Fi Fiat 
COM oat eae 5 52s Bee Alera Sas Se lle = ees eerste | ne este 10,575 | 755 |152.69 |10,575 755 | 152.69 
SaMTOM CANT CONS ease |= matte al alee eralate lain | Pat Sn|lpaccec 150 | 25] 7.50 150 | 25 7.50 
Sardines 2242 s2..0c2 0-2]. s5e6- eee Me eis eee ane ees S| 2,000 | 3879 |202.50 | 2,000 | 379 | 202.50 
Mishyin: tins: s<e sec asl == Be Peo anon 50 | $o [$1.50 700 186 | 40.80 750 141 42.30 

Motels se seyce Soe eee fence lEamrne 50 5 | 1.50 18,425 | 1,295 |403. 49 |13, 475 | 1,300 | 404.99 

1902. “i 
COC re eet: «pec aa la ell satoateallaeiaee)| bwiesecel| Gerace sane eee ae 4,572 | 318 | 40.33 | 4,572 318 | 40.33 

Table showing the amount, value, and duty of fishery imports from Spain to Porto Rico 
during the years 1899, 1900, 1901, 1902. 

Arecibo. Humacao. Mayaguez. 

Description. 5, —— 
Lbs. |Value.| Duty. Lbs. | Value.| Duty. Lbs. | Value.| Duty. 

| 

1899. 

Dry, pickled, smoked, | 
canned fish, ete ....) 14,616 | $615 $92. 34 100 | $13 S200 ese nace lee eee es eee eee 

1902. [ 
Misht in: NS sseeee tease sae soon loceseee | eee cn Mecineses ony [SRS (eee seeees 125 $24 $7.20 

Ponce. San Juan. Total. 
Description. = 

Lbs. |Value.| Duty. Lbs. | Value.| Duty. Lbs. | Value:| Duty. 

1899. 

Dry, pickled, smoked, | 
canned fish, ete ....| 39,374 $2,541 | $289.85 | 290, 984 ($15, 125 /$2, 445.00 | 345, 074 |$18, 294 |$2, 829.19 

Wun artins: os Cleese clocow ia ielogesden| Seee eee 3,300 | 857 | “257.10 | 3,350) 857 257.10 
MIsShsoundsya.saoeee = 61 29 pa ees ae eonaucetoaemanace 61 29 .14 
Oysters Canned). s.|-2as-a-e| Sessa {ensbos6c0- 300 58 Free. 300 58 Free. 

Motels. xs cus ae 459 57 4.24 17,387 | 3,019 | 1,512.72 | 17,846 | 3,076 | 1,516.96 

1901. E ares | ae 
(loys eee ae renee : 369 39 6. 07 769 7 11.07 
Herring, pickled 217 9 1. 62 217 9 1. 62 
Sardines. .-....:. te 9,800 | 2,079 | 1,017.17 | 13,860 | 2,795 | 1,318.37 
Shrimp, canned ...... 3 he eee, arene (Sere 30 5 Free. 
Vea feLaWa Wa wh ol Ree ee oe So aene le aereer ce 2,900 | 631 199. 20 2, 900 631 | 199.20 

Toteltocacee ace « 4, 490 753 306. 20 | 18, 286 | 2,758 | 1,224. 06 17, 776 3,511 | 1,630.26 

1902. a | | he — 
Mackerel pickled. .-|-o20ss-clea=--ee| saeee sees 1,000 — 30 10. 00 1, 000 30 10.00 
Sardines. sss2.<.0.c0e 13, 900 | 2,408 | 1,256.50 | 49,900 | 8,850 | 4,320.42 | 63,800 | 11,258 | 5,576. 92 
Shrimp, canned ...... 4, 225 472 Free. 2,300 439 Free. 6, 525 911 Free. 
ISMN nS cae senses = = 80 19 5.70 3,180 637 191. 10 3, 385 680 204.00 

Wotalis--- sss = 18, 205 | 2,899 | 1,262.20 | 56,380 | 9,956 | 4,521.52 | 74,710 | 12,879 | 5,790.92 
| — 
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Table showing the amount, value, and duty of fishery imports from France to Porto Rico 
during the years 1899, 1900, 1901, 1902. 

: Mayaguez. Ponce 

Year. Description. = | 
Lbs. Value. | Duty. Lbs. Value Duty. 

1899 | Dry, pickled, smoked, canned | 
TSH CLC Hee ee oe are ee ain oe leis le cectte allies wor cie alates ecisceeet | 30,038 $1, 193 $182. 00 

fauoyilerrines pickled een saee es ec e tees | ek ee 57 5 1.00 
Sardinessereerese: hese cee cose eee 120 $20 $4. 50 417 76 18. 97 

GROW A cae aaa Ss Ce meeEee 120 20 | 4.50 474 81 19. 97 

aeuHe RGanrlinesta te tsa ee nals sealord ns coe ae ae NS ae 650 104 28.75 
BGI Gos ys eee ae Ne oe ml Reais Sele romtcieeis a cee orsyrnere 200 34 10. 20 

TRO tS ere eee te Se oe Ses | ee conic rene | Sieeeees tercey | stejereiaera ets 850 138 38.95 

AGO Serrdlimea esses nse esonccetess' os 550 132) 20.80 | 500 95 18. 69 

San Juan. Total. 

Year Description. = = 
Lbs. Value. Duty Lbs. Value. Duty. 

1899 | Dry, pickled, smoked, canned 
fISH FCTCs som tras cee ece aoa esc 13, 309 $1,369 | $60.00 43, 347 $2, 562 $242. 00 

OOOH Perrine DICKIEG soak >. caeee na|e see ee eee saci Hee ete ts i 5 1.00 
ESE 0 i OVENS ey a 1,270 213 40.15 1, 807 309 63. 62 

ERO tailor aa eties Bs Sete Se ate 1, 270 213 40.15 1, 864 314 64. 62 

1OOInINGurdines S59 sae sls suk Ns: 4, 350 712 | 231.85 5, 000 816 260. 60 
US INAIT Soe res LS ero eeve te telat etseteretciel ares Maitre ietmaanoe aor 200 34 10. 20 

RO tallest eee toe ace 4, 350 712 231. 85 5, 200 850 270.80 

OOTP \eGandimes «4-4. 23obLe sae. eee ae 3,550 609 | 108. 62 4, 600 836 148. 11 
HISHMIMUbINSSAe secon cceeasee acetone 1,300 256 76. 80 1, 300 256 76. 80 

RO baleen ee er os stare he Sere 4, 850 865 | 185.42 5, 900 1,092 224, 91 

Table showing the quantity, value, and duty paid on fishery products imported into Porto 
Rico during 1899, 1900 1901, and 1902. 

Foreign importations. Domestic importations. Total importations. 

Year. 

Lbs. Value. Duty. Lbs. Value. Duty. Lbs. Value. Duty. 

1899. ..-.- 13, 187,928 |$481, 817 $338, 142.67 |4,679, 691 $152, 742 |$10, 103. 43 |17, 867,619 $634, 559 |f43, 246.10 

1900 RS emi 9,124, 351 | 300, 281 | 36,442.60 |2,810 2388 | 97,267 | 2,426.86 |11, 934,589 | 397,548 | 38, 869. 46 

LOOM =.8 11,098,123 | 439,931 | ‘80,998.01 |3,046,894 | 97,714 |........--. (14, 145,017 | 537, 645 | 80,993.01 — 

CTD. pecan 12, 987,929 | 486,541 | 97,914.35 |? 769,994 | 154,868 |........... 16, 757, 923 | 641,409 | 97, 914. 35 
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RECORDS 

OF THE 

DREDGING AND OTHER COLLECTING STATIONS OF THE 
U.S. FISH COMMISSION STEAMER ALBATROSS 

IN 

LIOt- and 1902: 

397 



List of abbreviations employed in these records. 

Abbre- 
bre ; Meaning. Meaning. Tiationt Meaning. 

BIE 5-)-56 | algee. miles. Alb. Blk ....| Albatross pattern Blake beam 
9) anes black. mineral. trawl. 
botm bottom. minutes. 4’ Blk., 5’ | 4-foot Blake beam trawl, 5j-foot 
Dreceans- brown. nodules. Blk., ete Blake beam trawl, ete. 
pbrk 38-5: broken. ooze. Blk. Dr -..:- Blake deep-sea dredge. 
DUatoercs blue. pebbles. Bie Dress asee Boat dredge. 
(ee ae | clay. ..-| particles, Ch. Tgls ....| Chain tangles. 
ChOG=-—-= chocolate color. .| position. D-INGSscceoece Dip net. 
CO!see=5=5 coral. pteropods. DD rreeeseer Dredge. 
eorln coralline. .| pumice. 1 A Pereira Electric light. 
(Qusbsssose coarse. rock. GIANG eee Gill net. 
das s2-65 dead. radiolaria. Hip 2teaais2 Hemp. 
dksase-k: dark. red. 1, Beale sete Se Large beam trawl. 
estdieccae estimated. rocky. Opa lta. Open intermediate tow net. 
TMS. soa fathoms. rotten. Ri Potcecmese Reef collecting or reef collections. 
fC \-< 25': fine. sand. Ghetemoe eee Shore collecting or shore collee- 
fOLsaseoee foraminifera. soft. tions. 
fae eee fragments. shells. SaB UD eee Small beam trawl. 

Weaeic Coe gravel. slate color. Sh. Dr ......; Ship dredge. 
glopic---- globigerina. small. Sig.S.M .| Sigsbee sounding machine. 

ON =< 222 green. specks. SutL INS eee Surface tow net. 
BY -ee -eeray. stones. SWDSit- seem Swabs. 
horhr-...| hour. .| Starboard. Td ints... Townsend intermediate tow net. 
rd sees hard. stiff. els? sane Tangles 
1 aes lava. sticky. 8’ Tnr., 10’ | 8-foot Tanner beam trawl; 10-foot 

lree ee large. voleanic. Tnr., etc Tanner beam trawl, etc. 

lt eceese light. white. Cnrsinites see Tanner intermediate tow net. 

meee mud. yellow. Tnr.S.M..... Tanner sounding machine. 

marg manganese. 

398 



RECORDS OF THE DREDGING AND OTHER COLLECTING 
STATIONS OF THE U. S. FISH COMMISSION STEAMER 

ALBATROSS IN 1901 AND 1902. 

In 1902 the dredging, trawling, and other collecting operations of 
the Albatross were all embraced within the limits of a cruise to the 
Hawaiian Islands in pursuance of investigations concerning the fishes 
and fisheries of that archipelago. In 1901 but four stations were occu- 
pied, all on the west coast of the United States. 

In the following records all stations where apparatus was employed 
for the purpose of collecting natural-history specimens are given 
dredging numbers in chronological order, and each piece of apparatus 
used at each station is given a separate line. 

The time of a sounding is the time when the plummet strikes the 

bottom by the ship’s local time. 
The time of a net or dredge haul is the hour when such apparatus 

is in place or position and the actual towing or dredging commenced. 
In the case of open intermediate nets the time occupied in hoisting 

to the surface is also noted. 
Where two surface nets were used the actual time that both nets 

were in the water together is given as if but one piece of gear were 

employed. 
The remarks show how many single hauls of a surface net were 

made at each station. 
Almost invariably the dredging stations were located by soundings 

at each end of the line, and a majority of the dredgings were on lines 

of continuous development. 
The drift is the direction and distance traveled over the ground in 

the case of bottom gear, and through the water—after getting in posi- 
tion—in the case of other nets. No account is taken of the distance 
traveled by the ship while nets are being lowered or hoisted. 

‘“Tanner with brace” is an ordinary Tanner beam-traw] frame with 
a T bar joining the upper sides of the runners near the heels, thus 
increasing the rigidity of the whole frame. This modification was 
suggested by Mr. A. B. Alexander. 

The ‘‘Albatross-Blake beam-trawl frame” embraces a number of 
improvements on the old Blake frame, suggested by Commander 
Chauncey Thomas, U. S. Navy, and Mr. H. C. Fassett, U. S. Fish 

Commission. 399 
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STATISTICS OF THE FISHERIES OF THE MIDDLE ATLANTIC 
STATES. 

INTRODUCTION. 

The present report on the fisheries of the Middle Atlantic States 
is for the calendar year 1901. The statistics of the oyster fishery, 
however, in all sections except Long Island, New York; Delaware; 
Worcester County, Md., and Accomac and Nortbampton counties, Va., 
are for the oyster season of 1900-1901. 

The investigation on which this report is based embraced the com- 
mercial fisheries of all the coastal waters, including coast rivers, of the 
various States of this region. It was begun in January and completed in 
October, 1902. The inquiries in the field were made by the statistical 
agents of the Commission as follows: Mr. C. H. Stevenson canvassed 
Long Island, New York; Delaware; Accomac and Northampton coun- 
ties, Va.,and Worcester County, Md. Mr. John N. Cobbcanvassed New 
York, exclusive of Long Island; the Atlantic coast of New Jersey, and, 
in December after the regular investigation closed, obtained statistics 
of the smoked-fish trade of Philadelphia and additional data on the 
shore fisheries of Philadelphia County, Pa., and Burlington and Mercer 
counties, N. J. Mr. W. A. Roberts canvassed. the Eastern Shore of 

Maryland, except Worcester and Cecil counties, and also the Patuxent 

River, and the Chesapeake side of St. Mary, Calvert, and part of Anne 
Arundel counties on the western shore of that State. Mr. John B. 
Wilson assisted in the work at Crisfield, Md., and canvassed New 
Jersey on the Delaware River and Bay from Camden to Cape May. 
Mr. Thomas B. Gould obtained statistics of Pennsylvania on the Dela- 
ware and Susquehanna rivers, and of New Jersey on the Delaware 
River above Camden. Messrs. W. A. Wilcox and T. M. Cogswell 
canvassed Virginia, except Accomac and Northampton counties, and 
also that part of Maryland bordering the Potomac River. The remain- 
ing territory in Maryland was worked by Mr. G. H. H. Moore and 
Mr. E. 8S. King, the former canvassing Cecil and Harford counties 
and the wholesale trade and vessel fisheries of Baltimore City, and the 
latter collecting statistics on the shore fisheries of Baltimore County 
and Baltimore City and on the vessel and shore fisheries of a part of 
Anne Arundel County. Messrs. Stevenson, Cobb, Roberts, Wilcox, 
Cogswell, and Moore obtained explanatory notes on the fisheries which 
are embodied in the text, and also assisted in the work of preparing 
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436 REPORT OF COMMISSIONER OF FISH AND FISHERIES. 

the text and compiling the statistics in the office. The general prep- 
aration and arrangement of the report was under the direction of 
Mr. Ansley Hall. The results of the inquiry, which in this report 
are presented in detail, have already been published in condensed 
form in Statistical Bulletin No. 131. 
The fisheries of the Middle Atlantic States in 1901“ gave employment 

to 93,661 persons, of whom 70,923 were fishermen and 22,738 were 
shoresmen in the wholesale fishery trade, oyster canneries, and other 
shore industries related to the fisheries. Maryland employed in its 
fisheries 36,260 persons, Virginia 29,325, New Jersey 12,030, New 

York 11,564, Pennsylvania 2,484, and Delaware 1,998. The last gen- 
eral investigation of the fisheries of this group of States was for the 
year 1897. In connection with that canvass statistics for New York 
and New Jersey were also obtained for 1898. Since 1897 there has 
been a decrease in the number of persons employed of 3,074. There 
was a decrease of 6,552 persons in Maryland, 464 in New Jersey, and 
394 in Delaware, but this was partly offset by an increase in each of 
the other States. 

The total capital invested in 1901 was $25,080,371. The investment 
in New York was $9,444,271; in Maryland, $6,506,066; in Virginia, 

$3,633,104; in New Jersey, $2,729,571; in Pennsylvania, $2,110,162, 

and in Delaware, $657,197. Compared with 1897 the investment has 
increased $4,973,900, or 24.73 per cent. About half of this increase 

is in New York and the remainder is distributed in various amounts 
in all the other States, the largest percentage in any State being 61.15 
per cent in Delaware. 

The number of fishing and transporting vessels employed was 3,721, 
valued at $3,657,103. Their net tonnage was 54,761 tons, and the 
value of their outfits was $1,088,706. There has been a decrease in 

the vessels of 153 in number, and of 3,554 tons in tonnage, but an 
increase of $339,080 in the value. The number of boats in the shore 

fisheries was 36,237, valued at $2,023,880. The apparatus of capture 
was valued at $1,713,454, the shore and accessory property at 
$9,561,356, and the cash capital amounted to $7,035,872. 

The products of the fisheries aggregated 819,046,576 pounds, valued 
at $17,485,500. New York derived from its fisheries 228,092,285 
pounds, valued at $3,894,270; New Jersey, 117,930,964 pounds, valued 
at $4,755,522; Pennsylvania, 6,029,538 pounds, valued at $251,491; 

Delaware, 5,835,186 pounds, valued at $203,372; Maryland, 82,975,245 

pounds, valued at $3,767,461; and Virginia, 378,183,358 pounds, 

valued at $4,613,384. The most important species in the fisheries of 
these States is the oyster, the yield of which was 19,749,677 bushels, 
ralued at $10,287,556, representing nearly 59 per cent of the total 

aIn the present report, it should be noted, the statistics for New York and Pennsylvania do not 
include the fisheries of the Great Lakes and other interior waters within the boundaries of these 
States. 
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value of products for the entire region. The yield of shad, which is 

next in importance, was 31,897,687 pounds, valued at $1,253,622. 

The catch of clams, hard and soft, was 1,118,777 bushels, valued at 

$1,074,834. Some of the other prominent species were alewives, 

33,198,605 pounds, $243,340; blue-fish, 16,317,795 pounds, $758,122; 

menhaden, 493,936,462 pounds, $987,228; squeteague, 23,496,383 

pounds, $558,653; crabs, hard and soft, 70,951,965 in number, 

$495,385. The catch of alewives, blue-fish, croakers, king-fish, yellow 

perch, pike and pickerel, scup, shad, striped bass, and oysters, as com- 

pared with 1897, has decreased in quantity, but increased in value. In 

the meantime there has been an increase in both the quantity and 

value of a large number of other species. 

The products since 1897 have increased 224,874,366 pounds, or 37.84 

per cent in quantity, and $3,161,037 or 22.06 per cent in value. There 

has been an increase in quantity in all the States except Delaware and 

Maryland, and in value in all except Delaware and Pennsylvania. 

The decrease in Delaware, which was 32.52 per cent in quantity and 

19.34 per cent in value, is explained principally by a falling off in the 

catch of sturgeon, squeteague, and alewives. In Maryland the decrease 

in the yield of alewives, shad, and oysters has been largely instru- 

mental in overbalancing the increase in other species. In New York 

the products have increased 108.19 per cent in quantity and 14.82 per 

cent in value. This is attributable mainly to the fact that since the 

consolidation of a number of the principal menhaden plants on the 

Atlantic coast in 1898, a considerable part of the menhaden catch 

formerly included in the products of other States has been credited to 

New York, where the home office of the company representing the 

combined interests is located. Therefore if the comparison is made 

with 1898 instead of with 1897 the increase is reduced to 8.85 per 

cent in quantity and 9.85 per cent in value. The next greatest increase 
is in New Jersey and Virginia, where it relates to a number of species. 

In Virginia, however, the products have been affected in quantity 

chiefly by the increased catch of menhaden, which has risen from 

178,656,362 pounds, valued at $255,241, to 278,493,799 pounds, valued 

at $433,109. The oyster yield in this State has also increased from 

7,023,848 bushels, valued at $2,041,683, to 7,885,447 bushels, valued 

at $2,923,456. 
In connection with the fisheries of the Middle Atlantic States, one 

of the most important occurrences during the past few years is the 

adoption of gasoline and naphtha engines as an auxiliary means of 

propelling sailing vessels and boats. In New York and New Jersey 

these engines are used on a large number of boats in the oyster, clam, 

shad, and pound-net fisheries, and on many of the vessels engaged in 

transporting fishery products to market. 
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The following tables present the number of persons employed, the 
umount of capital invested, and the quantity and value of the products 
of the fisheries of the Middle Atlantic States in 1901, and also a com- 
parison of the extent of the fisheries in 1897 and 1901: 

Table showing the number of persons engaged in the fisheries of the Middle Atlantic States 
in 1901. 

States. ‘Fishermen.|Shoresmen.| Total. 

TE AN G0) J 65 AASB RERE SEE Sooo RAa AOC AHODDGOSOE so uaqnadcartodasacenage 8, 676 2, 888 11, 564 
INE FIGUTCAY Se case man seen ada bac00 Hee Jean osenbeSerasdes secon sce sa5+ 11,170 860 12, 030 
IPONTISVIV ANN Bis ee orien meielate cea ee am ae ea ate tote er 1,748 736 2, 484 
CIR WLC seth erat ree eae ck ole erate Cekaie ele ene een tere eee 1, 565 433 1,998 
A (id bhaGle Se scsanagacce -oseoosmas Sanco nbuGe Supeacecudansocode orese | 23, 707 12, 553 36, 260 
Wat gait aa Ge ocaocnune coscddoadbosr Gopoec dub GucquGTecoaSEbne eanaoseas 24, 057 5, 268 29, 325 

Totaly e Soe be ora eerie ee aa ac nce mccimeies aalereaet- ecreicte eee ise 70, 923 22, 738 93, 661 

Table showing the investment in the fisheries of the Middle Atlantic States in 1901. 

New York. New Jersey. Pennsylvania. 

Items. 
No. Value. No. Value No. Value. 

SVICSSOIGS 4 ss ecmemcce emake octeeineen eaten 633 | $1, 241,215 611 $648, 475 27 $59, 150 
POMMALE: & vy cjcessassoecc8 Sess cota Somme T6404 ce sesso 6, VIS: los. Seee cress 519 io. aaa 
OWT AS te eee Se scc een meee hace ees cmeace SDATGN Sete seers 166;(813) |aneseees 23, 840 

[BOS DS ee eee s sie aes tes Bae cee as eae 4, 656 317,447 | 6,473 502, 666 526 30, 583 
SCIMES is eh ce ne see see ae este a none 335 53, 075 483 38, 785 120 12, 615 
GUT Cts) sae ancane Sete ee ee eer nee ioe 3, 918 67,347 | 5,060 145, 306 228 13, 193 
Pound nets, traps, and weirs .......-.... 248 67, 645 158 1.55; 679! |= <..0-5.<-/=ne~ seers 
Fyke nets......... Se Saerinc catene ec ceeneee Mee 34,860 | 3,057 16,955 | 1,384 2, 239 
Stop meter wos cce cscs doce eae cece ec cence ell seoaeines | ensat pene s 14 1, 660 16 905 
DipiNe tees oc cecues ceseacacseseassaseeeeees 101 5D | eters | ates secrete ae 252 570 
EAT CS eee ne near eta sa denny | Bo ene - 65694) leone sce AVaiS aces ene 659 
Bel POtseee es os 2 sc cece eee eee ee eee 7, 526 7,301 | 5,665 4, 052 117 122 
MODStenpotsi<se ss cen aces wee ee aceeereers 4, 986 8, 350 850 2) 358:'|. 2. ccoc)i se eaee eee 
Dredges, tongs, nippers, rakes, and hoes.|...----- 39 159. access LOM D939 Sanaa 2, 650 
(Cielo (ROP oss} peccoecoboLdeaee Hop ena leeo ass |s4q0eued pacreodasss- 323 Pa el Beara Seis ano 
Otheriapparagwus!. sao cecctecee case ee tees |ceenecine APA TEs es Sete peer Biileeeanace 1, 686 
Shore and accessory property....-.....-.|---.-.--- A O21! 226" lence eae 785, ADS Sects atta | 1,168, 243 
Cash capitals: 22.12 25 2c coence seen ete Soren laseec= ee 85025500 ise ee eee 16555501 |e-sseeee 793, 707 

Motalsinvestmentiieeoee a see eee ecereeee | 95444 Oi eee meee 27129. DT eee eacns | 2, 110, 162 

Delaware. Maryland. Virginia. Total. 

Items. 9 5 
No. | Value. No. | Value. No. Value. No. Value. 

Wessels: etic 42 eases te saels mee 27 | $20,200 | 1,337 | $887,155 | 1,086 | $805,908 | 3,721 $3, 657, 103 
MOWNAE Cs aa roce ose alesse DOT alee mee ca DOSO67 it esen ence 15;'b832 lessees 64, 761 |. 2c seesens 
OCU Gs eect are) eeroe rls ees Di DAT. | eames 200; 207 ||Rewnniee = 291) 423) leaea eer 1, 088, 706 

BORIS eect cer cee eon ener seas 9f0 | 29,901 | 11,498 558, 526 | 12,174 589, 757 | 36, 237 | 2,023, 880 
Seine? bo eo ese. eee 192 9, 091 318 30, 033 311 78,530 | 1,759 222,129 
Gilltmets 2225: (et ht eecc eee 691 | 22,348} 3,653 34, 660 | 10, 437 50, 035 23) 987 332, 884 
Pound nets, traps, and weirs. 7 760 | 1,017 99,265 | 1,599 | 313,996 3,029 637, 345 
WV RG Mets ascents s saecren ae 548 | 899 4, 064 11, 372 729 7,444 | 16, 994 73, 769 
FS JiCo) i = \ =) 1 Sere a | (eee i Pee OE eo ee | ere al ma Sok laa 30 2,565 
BOWimetsseoscseece. msec eaas 12 32 106 529; |seetenta: |aeeerme lf eke. 561 
Dip Mets snc. sass ssssceen cen PsaoSeq paceetoed Posascee besane scandal be an epsc boosts sece | 803 725 
Trammel nets. .....-...-..--- ante ya 18 T5720 | hoe nee sl ee as 18| 1,570 
IMG traps. Soa eect cee los ceate tase cee ee aaeenelee ance seees 6 120 6 120 
TEIN CSP eee ec eee ec ee lok cane Boy emcee [NST be a Ab ba SSD 19 eee 20, 183 
Belen a tae eae etree es 1, 260 406 | 4,389 2, 248 569 579 | 19,526 14, 708 
ODStCL POlsea- seen ec aa ae 60 (etal Cetin ee BEN Sale ee ee pete See 5, 896 10, 768 
Dredges, tongs, nippers, 

TAKES, and HOCH Ssesceceeccs|occe ces DFAB0 ae tceee LDL 898) jnccoccee 12;592. | cere 375, 822 
Crap SGra peso cess ee tiee pisos |warare ane. eees 2, 881 10, 247 933 2,256 | 4,087 18, 6388 
Other apparatusl-s ce emeese| sae ce = Sule weceecc! +2 (Ui eee ese PAG] Beceetyac 6, 667 
Shore and accessory property. Bees n= SHQVORB 1 ecce nae DIGA VAG essen cee 8697624) | foe eee 9, 561, 356 
Cash'capitall s<. 02s see eee eee SDT GL 600 Memes D007 FDI pl Wecceeee 547-000"| 22. ceeee 7, 035, 872 

Total investment ....-. li Sentero | (iy An tye Beene 6, 606, 066 |=. 2.22 S685, 004 eoseceee 125, 080, 371 
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Table showing the quantity and value of products taken in the fisheries of the Middle 
Atlantic States in 1901. 

New York. New Jersey. Pennsylvania. 
Species. : 

Lbs. Value. Lbs. Value. Lbs. Value. 

IND RICO mise ce ane a eae | cetera careers| = cic cle alae 15, 148 G2bON See see cloneemaeeee 
Alewives tresh! 222. ..--.=s5- 1, 363, 614 $19, 106 3, 347, 491 19, 425 801, 925 12, 448 
(MIG WAV.ESSSALLCOs f ose s es lone aces sae cet |is on cis'slaisis == 374, 000 2,865 334, 000 6, 960 
Bibel HSS) 6 se epapabosene = san lecsassessbe0do lbusoreaoesae 3, 000 159 7, 556 762 
Bliwe-fishiss ss 622 os -feeee a 9, 350, 502 473, 366 6,110, 318 254, 682 1, 345 67 
IBONUOmocenesscnossse ese < = 194, 727 7, 307 1, 459, 418 34,841 |<< sods cnn cen) Siscie amser a 
Butter-hsheeeee see oes 590, 682 25, 809 3, 008, 301 SATION EF ose Re 355 1S os aeee 
Catfish Joico. deccns ese5s = 174, 144 8, 822 256, 859 14, 229 193, 199 10, 163 
CeTOM saceccesce sas ieacciase 1,570 123 22,789 Tila raed aS SOs eee ee 
COGMErc ci atee eco eaeesaseee 1, 172, 291 51, 921 2,300, 771 67, ae aiiewjeisctiaes Suess ae 
Grevailleseecnseesescscessae BSA D oly he Sas sess casks eereiomece 
Cronkers ee ee eee sace 226, 360 5, 668 6, 231 141 
DTM Se ecm eens 6 Soe secs 58, 330 S68" lastcaaosaee Beaaaceaos 
els ireshiseccose sees sess 1, 362, 988 70, 636 140, 504 6,151 
IMLOUNGECIS =. gae.oecceee keene 1, 668, 221 52, 993 22,411 709 
Germanicarpsesssee: soe 227, 419 14, 290 161, 895 9, 795 
HAC OC Keene sass aeenecacecs 226, 963 SP LOM esac a sactn| soeeee estas 
IO seen ts Set as Be 26, 841 | 749 
Herring saltedee----2-5-e-ei0 £80} 000)|) = 22; 025) |e a. cee ar 
Horse-mackerel 224 
MEIN P= FISD eo caateie wis = == =/s0 5 « | 29, 826 3, 418 21, 036 
PANS essen case as te ceer ee } 26, 140 516 317, 868 
Mackerel eee. gesces scscen 507, 838 19, 454 10, 005 
Menhaden .... | 180, 409, 767 454,505 | 32,910, 666 
Wiallepeineshy. (= 5222-5 one 4 ee VO eS Ee ee eho |S ase esis see 36, 300 
Mullet’ Albee aap ie | alma et See Cay oe 57,814 
Mummichog aaeis/synnseeienee 140, 000 S00} |e een eet ease 
Rerehwhitem soe ess. ae 51, 987 3, 390 1, 270, 097 
Perch, VellOWne casas ssse5s" 25, 893 2,014 16, 569 
Pike and pickerel........-. 2, 050 185 2, 560 
Polloeks ees aes esse tens 42,581 1#'240)|endns > ema ae 
Salmon, Atlantic ......... 163 78 | 23¢ 
SOU pases aiae cee sreicie cine aie 804, 589 25, 379 607, 099 
DCANDRSSER acne cece sccieicee 231, 517 15, 216 1, 495, 247 
SEH MOVING eeiccesscoce =< scee 385, 000 ABS tismer ines oe cere 
Shad, fresh 8, 432, 472 110, 682 14, 081, 002 
SIRI CSA Se bpp spp paee added loSrEeeormraace mececmeeactats 500 
Sheepshead... 100 12 7, 285 
Skates tao se eae s sissies oa tests 139, 200 140 2,375 
Spanish mackerel........-. 4,104 933 38, 928 
SpOtsee cect oeeccsec er cees 4, 800 206 299, 092 
SOVHGICE MINS Goseemacodsaceor 2, 346, 683 73, 939 11, 973, 394 : 
Striped bass: 2 -.\.->-<<ts=o- 71, 840 9, 102 354, 467 B 
Stureveonleete sence ecco eee 112, 626 6, 108 168, 919 8, 39: 

Cavianes 5: 25-2 sonet ts 4,291 2,215 19, 108 10-959 ili occa cnoaselaceoeseees 
SUCKErS)s220 -hGeoese che ete 218, 874 11, 023 110, 415 5, 459 | 29, 355 1,313 
Sunetishis ss ceetaae sos. ecce 12, 875 W099) | Reeeeeecccicsel sete ceascaes 3, 970 317 
Swellsfishy tao sat.ccoecece cece 134, 870 LOU | Pee eeee ceed lWebctncaneoal -cmesoebe cen laeicesecens 
RANTCO Riemer wininee ee tl 49, 662 1, 798 91, 105 SSG tate cece eect esiese 
MOMCOGe ee sehen Ae ae 38, 300 1, 152 265, 041 Ee epee sc |baeeepasor 
TEU Seay Dy ge ape Opa 5 Caen pl Nears en a | en ei | 14, 675 2, 321 
Whitebait 24, 510 TSA BIR? eee 2a eae actor ae EPSP eee. 54 secrcanade 
Wihiting! 25. 33, 975 480 405, 804 Up | neneccbceeee |Gonocecese 
Clams, hard 1, 478, 368 257, 686 4, 246, 070 Soe HEB) ||bSosncsobace|[Seco50sas¢ 
Clams, soft 779, 450 58, 843 902, 770 SAN 918 )| sci boasaeece|-aseeece ss 
Glamsssurlsenas scare eisccccic ieee ose sisecs 22 ane ecleisemiee 18, 336 B00) | seeuce.-aseclesanecsicct- 
Crabsehards sss se: s sees eset 791,725 4, 993 719, 995 ZOOS i leavers a enmaae lees cere 
Grabsssoltresg-csacc2 ececcs 40, 440 2,104 417, 910 51861! Wisco. aalectese seae 
JNYOL sho odsdesesetos cesesd boososcoasecon| boncodocudse lseqscesoc seoay |suacoenecr ae 800 240 
oho Gail os Venas ceeecdmeseade Bapeonandseaad| Geccoce casos 409, 800 APS ARS Petes cai oe ae ai ee eo 
MODStETS Sass ao-co-e eset 188, 5389 21, 742 65, 943 8840) |: e2aese~Lee| Uosesee see 
IMMISSES ae So aaj te cies cins see 262, 400 1, 860 374, 600 990M sae one Bateeeeeiee 
@ysters, market! . 2. 5=--- =. 12, 380, 921 1, 708, 985 14, 646, 345 1, 696, 767 282, 352 35, 517 
Oystersseed2- =. 52-2=- 5 3, 808, 525 268, 555 10, 617, 572 550,918 | 302, 638 14, 232 
Shelismeeeesec-e-so-c.cresce 2, 286, 000 1, 330 144, 000 em eit es stetersisiseiel| See ee 
Scallopstesie igs ees asec: 1,109, 724 107, 337 114, 000 B5200U taaseccine case seeee eS 
Sltaliy0) $5 Socoqecsme soe snes lbedacdo. caeeed) Saabesosdaos 4, 095 1 988i seasace cose alleeeeeee ee 
Squidigs sss ccses econ cases 180, 846 5,114 17, 748 S260 seas seco eee ae eae 
META sae sista sels ele cic = 340 340 8, 232 B,A3D seco sae cccacclll- ae seas 
WIRD He ecobabdecetosnedcdd pacdesceeeasod Sxcoscocscas 20, 130 1,053 10, 500 $70 

Total eeer ao scecene 228, 092,285 | 3,894,270 117, 930,964 | 4,755,522 6, 029, 538 251, 491 
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Table showing the quantity and value of products taken in the fisheries of the Middle 
Atlantic States in 1901—Continued. 

Delaware, Maryland. Virginia. Total. 
Species. - = == = = 

Lbs. | V alue, ibe. Vv alue. Lbs. Value. Lbs. Value. 

AIDE CORE cor .c sme e| cose sieisic |S wwccia steam ma.e ldo eicielsio laisie ele anata | Seen seine eos eters 15, 143 $259 
Alewives, fresh ...} 597,374 | $4,816 |18, 454, 757 $87,021 | 18, 688,444 | $110, 524 | 33,198, 605 2438, 340 
Alewives, salted 22) 0.0.0 -.<-1...--6.: 292, 400 4, 287 280, 000 4,900 | 1,280, 400 19, 012 
IBIS CS DASS on - taten oc cstceec|cws wn aa 23, 383 2,124 199, 489 16, 735 233, 378 19, 780 
Blue-fish= 7.4 -.--s 400 20 100, 145 4, 378 755, 085 25,609 | 16,317,795 758, 122 
IRONIC eee aes | oc cote ws | eariate nets 250 10 14, 160 587 | 1, 668, 555 42) 695 
IBULEIHS Lie: coc dlcsecw eu cl ase sees 458, 700 11,505 | 1,07 5 860 28,551 | 5,129, 643 149, 984 
Gateish =o. =..2.. 130,280 | 5,075 488,777 15, 547 820, 325 28,560 | 2,063, 584 77, 396 
WENO rset Acts viene | cc coce beeleeeeiseies 500 NOW ecnceccae enc caseemeees 24, 859 847 
WO ee se cntsccas 1, 250 50 600 12 100 4 | 8,475,012 119, 590 
CrEVAIIE See ae Some cl oecies onic Scere mare 400 2 468, 791 18, 533 469, 244 138, 536 
Croakersi::-:----1- 28, 730 665 303, 405 4,239 | 38,937,168 58,493 | 4,501, 894 64, 201 
DYUM eee ce eacee 3, 200 56 53, 450 570 998° 172 2,707 343, 152 4, 201 
HMelseireshtsssece == 230, 650 | 9,127 334, 811 12, 309 105, 815 4,430 | 2,897,627 152, 686 
Mela salted eels 28 | aoe eee eee ecee 2,200 GO) (aera sot eteer eect isosct 2,200 60 
Melsismoked! 23-<0\oc2emeca le oes cece 1,100 L285) || 'atoeee = Soe dlaeercc ec semie 1,100 128 
Flounders ........ 5, 500 226 | 51, 205 1, 625 209, 394 6,253 | 3,231,039 111, 755 
German carp ..... 198,040 | 9,752 163, 180 5, 319 127, 930 2,940 | 1,159, 958 59, 238 . 
Gizzardisnade. sec | scoceenes| sane. 6, 010 133 5, 250 100 11, 260 233 
HAA dOCkKs cosa |e sceecee Seeeeees SESE nena Onneeesnee Sinner nena Mecomerers 387, 666 14, 617 
Hak evan waces na n's| sacs asec esac cwclcsoee anos lac oaeca eae ooo cba eats | one eres 63, 421 1, 609 
Many est-HSNeec cn) sccceuese| seen aeen 12, 800 DVO! Soe =o cm ate a) Seer 12, 800 110 
ermin Ss Salted isc] s suincaecte|ec esse on] Sows etree eee [eae Seer Cem eom nen ene meee 180, 000 2,025 
Hickory shad 448, 600 11, 427 456, 915 11, 636 
Hogfish) Ge ---.ee- 44, 892 | 3, 586 44, 892 3, 586 
Horse-mackerel...!......... | weed SaaS eee URE R LE See ea eSe Seen eee ees ema ne ee 224 5 
RIM OTIS Mh ee som ccal& sieeteevo.ctall Setsieis alate 7,215 955 91, 122 3, 436 149, 199 10, 892 
TERT eee nee | ee | ee =| RS | | ee ee fee eee: 344, 008 4,891 
Mackerel! 250 52.22] scnsccecn|<ces sae 1, 800 180! poseeanes=. | seec aces 519, 643 21,211 
Menhaden 22.).-05| soesct se lesacenice th 122) 230 11,573 |278, 498, 799 433, 109 |493, 936,462 | 987,228 
Moon-fish\.* 3. <n. -|boc teccecloseswece|seaean eee cl seseseaees 70, 400 2,161 70,400 | 2,161 
Mullet, fresh...... 5, 850 | 180 35, 295 900 190, 700 5, 420 267, 645 | 8, 342 
Mulletsisaltedic. 3) s5 cee. ool oe wcton onl elects cece seilacwoniaal sac aereneee seeeae one 57, 814 5, 123 
Mummichops ss: 2 se cea ot bases oa0| Sao ceee ens | Coes Seloce |macene <b aeeel pees 140, 000 800 
Perch, white...... | 242,360 | 11,357 452,815 25, 005 731, 925 2,582 | 2,752, 649 154, 239 
Berch: yellowsice-|=-lessese lseSecc eo 999° 720 9,617 | 158,939 4,472 495, 346 17, 203 
Pike and pickerel.| 16,310 654 67, 530 5, 390 | 32, 103 2, 848 120, 553 9, 287 
PONGGK soe de nea. ecoceeeos| occa’ oaelese saee eee (Sesceccaee Sentence ees aceeeoee 42,581 1, 240 
Pompano .......-- ee Rea aa ae 140 14 | 96, 186 7, 549 96, 326 | 7,563 
ROBRCH oe sscecceeca| ae Selene sasameiis 200 I seers eel Bernese 200 1 
Salmon Atlantic. sleugont oc |eac ccs a lacteccinasec| nas tec smeetereeemeles soceeeee 1,793 353 
CUP) oes neces ce cleceseealoocmaees 32, 650 uPA 02 A a ee oes eee cetera 1, 466, 931 43, 350 
Sea bass........-.- 500 25 50, 800 2,540 2, 200 93 | 2,467,676 | 126,668 
SearwrOpinsssesasecai sao asen oa sacle eens lease aono~ecleeaaceeene Peete ccna steiner 385, 000 43: 
Shad; ireshi< -.--<. 094, 181 120,177 6, 972, 212 366, 203 | 31,880,687 | 1, 253,197 
Shad, salted....... 17, 000 ADD ae cagte a oe a ee 17, 000 425 
Shatlke ss. 58st ool acacwats 2 Soeeas tess somos |b eecocoeee beset ocesees came oeees 500 10 
Sheepshead ......-. 1, 350 52 8, 480 348 17, 165 1,317 
SEates occ se lnc gee ses sfc ee coalts ce ceamaes eset ooo oleae neues cme clee 141,575 188 
Spanish mackerel. 2, 922 348 520, 142 14,017 566, 096 51, 027 
BPOWsaeo5o225- ce 2| ose soeesoleosns pee 22, 170 387 806, 827 24, 306 1,133, 189 28,370 
Squeteague ....... 722,435 | 13,915 | 1,018,775 26, 921 Ws 431, 496 127,993 | 23, 496, 383 558, 653 
Striped bass......- 47,595 | 5,114 824, 418 68, 568 527, 507 45,177 1, 838, 919 178, 848 
Sturgeon.......... 75,892 | 3,678 107, 620 3, 503 183, 023 12, 161 648, 610 33, 886 

Caiviarccecnnc 10,307 | 6,766 5, 818 3, 486 18, 318 10, 204 57, 842 38, 630 
7 3D ; 424, 059 19,104 

25, 015 1,585 
134, 870 101 

75 1 
144, 367 5,114 

| 303, 341 5, 671 
Wall-eyed pike.... 14, 675 2, 321 
Whitebait......... 24,510 1, 784 
WMG eae Sees | oo see ell se Bee aalae Cheeses eee eettes 600 12 440, 379 8, 366 
Clams, hard....... | 8,200} 1,203] 107,600} 14,384] 1,764,680 | 134,777 7,604,918 | 961,008 
GIRS BOLE. oe oa no | seme an | ome sell eee > caeiib ea lameisie seen | aaciesaia tele eiciaceeesy 1, 682, 220 113, 761 
Gl amiss Mune: ccs cece easncet losac cece lence wet cons lant Sens | -noeeeie ome cshaeeenmers 13, 336 500 
Crabsshardic-- 5 }20 Stee. Sea 9, 824, 793 85, 884 6, 113, 277 52,863 | 17, 449, 790 167, 298 
Creips*sottsccsocace 150,509 | 5,587 | 4,303,582 202, 563 1, 288, 424 65, 972 6, 200, 865 328, 087 
TORS a2 ceeecnice ace lecpiesmeas|aqcaseee 130 5 15, 377 1, 283 16, 807 1,573 
King crabs.2.---.-. DO SAO0 Ste) S80n| dat cates onic oo eieret eal aerate ete ae 1, 130, 200 4,091 
ILODsters!..c-.--- == 2 760 298 ye ois wwnaad| somes mace MEETS som esees| aaemee eee 252, 242 30, 376 
MUSselSioo cto coeee los ctaeen hae eae Ils crteiavs oe /osic | ices Satonees | Oonmniee wetele as | anette are aes 637, 000 2, 780 
Oysters, market ...! 678,300 | 40,290 |39, 798, 927 |3, 031,518 | 42,473, 683 |2,621,915 110, 260,528 | 9, 129, 992 
Oysters, seed ...... (oe BCT a 3 Ooh ee eee Mace sac 12, 724, 446 301, 541 | 27 "987, 211 | 1,157, 564 
Bhelisetoscctsce |. wwosdeeele SAsoee a shes nc = soeal eae cecal ee tee ee ieee ae nee | 2) 430; 000 1,362 
Prawnises sec cces [Ute occ eal ateiearete | nett ates ainye miners 2,850 142 | 2, 850 142 
Scallops ice csc 22 2 |l Sata came |Soanbes lee ase oto. oc lcins sweeeen ee eer ocean 1, 228, 724 110, 537 
Shrimps -cscteele sce sene|pecscees 728 108 | Sincde Cases saeeee eae 4, 823 2, 696 
Squid ssc sence eee ses a eae ae oo eee | nee eee 198, 594 5, 940 
Terrapin: 2.2. 512 | 491 1, 593 1,139 5, 180 1, 444 | 15, 807 6, 549 
Pantless245 eso |} 50,050 | 2,445 4. 835 203 56, 897 ile 444 142, 412 6,015 

Total. Lees |5,835, 186 |203, 372 82,975 5, 245 |3, 767,461 |378, 188, 358 |4, 613, 384 ‘819, 046, 576 17, 485, 500 

| 
| 
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Supplementary table showing certain of the above products in number and bushels. 
————d 

New York. New Jersey. Pennsylvania. 

Products. == 
No. Value. No. Value. No. Value. 

Glams) hard’. -22- bushels. - 184, 736 $257, 686 530, 759 POO GOS! | eerie le cia =. coca seo 

Clams) softs = --s2.s=1- doses 77, 945 58, 843 90, 277 PAR OUR) Cae sas wh 1 | Set eer 

@Glamsusurisec.o-s5-- 410) 55 sal se seaoo seeoc| pedacee asses 1, 667 HOO) |Pno- cess ssce| te soaee eee 

Crabs, hard ..---- number... 2,375,175 4, 993 2, 159, 985 DBP oil poco oeaseeed CaaenEpsobec 

Grabsesottzee.--~---5 do. 121, 320 2,104 1, 253, 730 DIS SOUnteee se See eee nace eet 

Keine ralbs'2-=2-=---- Oe eee Anse asdsose] Be coneateeee 204, 900 TVA le ecobedccers besbcbsseane 

Mnrsselsi= S-ssc2- bushels 10, 240 1, 860 11, 860 C0) BARS aaee oct aecroaeceeoe 

Oysters, market -..-- do. 1, 768,703 | 1,708, 985 2, 092, 335 1, 696, 767 40, 336 $39, 517 

Oysters, Seed .-.----- do. 544, 075 268, 555 1,516, 796 550, 918 43, 234 14, 232 

Shells teases c-2- 561 do. 38, 100 1, 330 2,400 SD testa Sees aosscteeseee 

SGRLOPS see aaa do.. 184, 954 107, 337 7,333 SP) peandocszcanneboscoccosae 

Delaware. Maryland. Virginia. Total 

Products. —— SS 
No. | Value.| No. Value. No. Value. | No. Value 

Clams, hard ...--- bushels HS 025 $1, 203 13,450) $14,384) 220, 585) $134,777, 950, 555) $961, 073 

Glams soft) 22-522 ..< (ooNS 5) pe oseae eee eal aa tah ee eas Beecascae paesedacce Mer ooutas - 168,222) 113,761 

@lams:surf..-!+--.2- doren|seace jee OR ea So | Relies See eee onan ESSERE 1, 667 506 

Crabs, hard. .--.-- number. aa 129, 474, 379 85, 884/18, 339,831) 52, 863/52, 349, 370) 167, 298 

Grabs sOtbss se ==. = dO=e.- 2 5, 58712, 910,746) 202,563) 3,865,272, 65, 972\18, 602, 595) 328, 087 

King Crabs scenic sss. do.. | 360° 200 2; Bho s Beck Ce beeen s ea saceousean Sesocunee 565, 100 4,091 

Minrsselsaas=s-5-- bushels. -, SO DU he eal hes (on eae abso Boaocende aphoeconas penaeesncd 22, 100 2,780 

Oysters, market ...-.-. do... 96,900} 40,290) 5, 685, 3613, 031, 518] 6,067, 669)2, 621, 915)15,751, 504)9, 129, 992 

Oysters, seed .....--- gees ee769000) Doeislon. faces e 1,217, 778| 301,541) 3, 998, 173/1, 157, 564 
Shellisie ete cece os CLE ea ee Seen Sea ae etnies fa cco a's ecotenal| wiate tm trelars 40, 500 1, 362 

SeaMGps es fn. a0 aor? | ich ree sgh ala WE Ee TU Gir 8 RON Deg aed | le De 192,287} 110,537 
| 

Comparative table showing the extent of the fisheries of the Middle Atlantic States in 1897 

and 1901. 

Persons engaged. Capital invested. 
pg 

pe a sa 

Inerease | age 0 ageo 

Bates or de- | increase eee. Hs increase 

Bay | 1901, ate | OF AES B07, 1901. | 1901.com- | ,0r 22: 
1901 com-}| crease 1n ared with crease 1n 

pared /|1901 com- P 1897 1901 com- 

with 1897.| pared : pared 
with 1897. with 1897. 

New Work. 2. =--- 8, 862 | 11, 564 +2, 702 430.49 | $7,012,725 | $9,444,271 | +$2, 431, 546 +34. 67 

New Jersey -.--.- 12,494 | 12,030 | — 464] — 38.71 | 2,371,253 | 2,729,571 | + 358, 318 415.11 

Pennsylvania ..-| 1,898 | 2,484) + 586 +30. 87 1,601,528 | 2,110,162 | + 508,634 +31. 76 

Delaware ...---- 2, 392 1,998 — 394 —16. 47 407, 819 657,197 | + 249,378 +61.15 

Maryland ....... 42,812 | 36,260 | —6,552 | —15.30 | 5,821,610} 6,506,066 | + 684, 456 +11. 76 

VAreiniact: 552-1). 28,277 | 29,325 | +1,048 | + 3.71 | 2,891,536 | 3,633,104 | + 741, 568 +25. 64 

Totale-css< 96,735 | 93,661 | —8, 074 — 3.18 | 20,106, 471 | 25,080,371 | + 4,973, 900 +24.73 

Products. 

Pounds. Per- Value. Per- 
centage centage 
of in- of in- 
crease crease 

States. Increase or | or de- erat or de- 
decrease in | crease crease in | Crease 

~ 1897. 1901. 1901 com- | in 1901 1897. 1901. 1901 c om: |22 1901 

pared with | com- ared with| ©O™- 
1897. pared P 1897 pared 

with : with 
1897. 1897. 

New York.....=2 109, 555, 566) 228, 092, 285|+-118, 536, 719 +108. 19)$3, 391, 595/$3, 894, 270) + $502, 675) +14. 82 

New Jersey ...-- 103, 782, 517) 117, 930, 964/+ 14, 148, 447 + Lb. 63| 3, 614, 434) 4, 755, 522|41, 141,088) +31.57 

Pennsylvania...| 5,604,263) 6, 029, 538)+- 425,275|+ 7.59) 269,507) 251,491) 18, 016) — 6.68 

Delaware .-.---- 8, 647,897| 5,835,186/— 2,812, 711/— 32.52) 252) 123) 203,372;— 48,751) —19.34 

Maryland ..-.-... 88,588,018) $2,975,245)— 5,612,773;— 6. 34) 3,617, 306| 3, 767, 461) + 150,155) + 4.15 

Virginia ....-.-- 277, 993, 949) 378, 183, 358 +100, 189, 409 + 36.04) 3, 179, 498) 4,613, 384) +1, 433, 886) +45. 09 

Motailsssae 594, 172, 210 819, 046, 576 +224, 874, 366 + 37. 84/14, 324, 463,17, 485, 600) +3, 161, 037 +22.06 
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The study of the fisheries of this region will be greatly facilitated 
by consulting the earlier publications alloc to Thence as follows: 

The Fishery Industries of the United States, Section 11. Geographical Review of the 
Fisheries for 1880. Parts vr to x1, inclusive. 

The Fishery Industries of the United States, Section vy. History and Methods of the 
Fisheries. 

A statistical report on the Fisheries of the Middle Atlantic States, by Hugh M. 
Smith, M. D. Buli. U. 8. Fish Com. 1894, pp. 339-467. 

The Oyster Industry of Maryland, by Charles H. Stevenson. Bull. U. S. Fish Com. 
1892, pp. 203-297. 

The Sturgeon and Sturgeon Industries of the Eastern Coast of the United States, by 
John A. Ryder. Bull. U. 8. Fish Com. 1888, pp. 231-328. _ 

The Sturgeon Fishery of Delaware River and Bay, by John N. Cobb. Rept. U.S. 
Fish C om. 1899, pp. 369-380. 

Notes on the Oyster Industry of New Jersey, by Ansley Hall. Rept. U.S. Fish- 
Com. 1892, pp. 463-528. 

The Shad Fisheries of the Atlantic Coast of the United States, by Charles H. Steven- 
son. Rept. U. S. Fish Com. 1898, pp. 101-269. 

Notes on the extent and condition of the Alewife Fisheries of the United States in 
1896, by Hugh M. Smith. Rept. U. 8. Fish Com. 1898, pp. 31-48. 

Statistics of the Fisheries of the Middle ae States. Rept. U.S. Fish Com. 1900, 
pp. 195-310. 

FISHERIES OF NEW YORK. 

Considering the value of the fishery product, New York now ranks 
second among the Middle Atlantic States, being surpassed only by 

New Jersey. The returns for 1901 show about 10 per cent increase 
over those for 1898, the total value amounting to $3,545,189 in 1898, 
and $3,894,270 in 1901. 

The oyster industry yields about 50 per cent of the value of the 
fisheries of New York, the product in 1901 amounting to 1,768,703 
bushels of market oysters and 544,075 bushels of seed oysters to be 
replanted, the whole worth $1,972,540. This industry is now almost 
wholly dependent on the growing of oysters on private areas, which 
a few years ago were entirely barren and unproductive. In the same 
year, the natural oyster reefs, to which the public resorted, yielded only 
5,480 bushels of market oysters and 33,890 bushels of seed oysters, 
with a valuation of $20,104, or little more than 1 per cent of the total 
oyster product of the State. 

One of the most interesting of the recent developments in the oyster 
industry of New York is the extensive planting of seed oysters at the 
eastern end of Long Island, especially in the vicinity of Greenport 
and Southold. This began ten years ago, and at present about 350,000 
bushels are planted annually, the seed being obtained from Long 
Island Sound. The oysters in those waters grow very rapidly, but, 
not fattening readily, they are usually taken up within a year and 
again planted in Great South Bay and elsewhere. 

An offset to the development of oyster-planting in Peconic Bay is 
the decrease in this industry in Shinnecock Bay, on the south side of 
Long Island. In 1898 the private areas in that bay yielded 45,000 
bushels of oysters, worth about $1 per bushel; but, owing to the fail- 
ure on the part of the town authorities to secure the planters in their 



FISHERIES OF THE MIDDLE ATLANTIC STATES. 443 

holdings of ground, the planting has almost ceased. In 1901 less than 

2,000 bushels were taken from private areas and no seed was planted. 
A new departure in the fishery industries of New York, and one 

which gives promise of extensive development, is the cultivation of 
hard clams or quahogs. During the last three or four years many 
thousands of bushels of small clams have been bedded on private areas 
on the south side of Long Island. Comparatively few of these were 
marketed previous to 1901; in that year 9,260 bushels were sold for 
$25,565. The increasing scarcity of clams on the public areas and the 
high market price which now prevails indicate that the cultivation of 
this mollusk will be greatly extended. The popularity of small clams 
is constantly increasing in the markets, and in time their cultivation 
on the south side of Long Island may even rival oyster-culture. 

During the year covered by these returns, the scallop fishery at the 
eastern end of Long Island was in a prosperous condition, yielding 
169,294 bushels, which sold for $100,607. In 1898 the yield was 

103,063 bushels, worth $49,960; and in 1891, 69,565 bushels, worth 

$48,340. This mollusk is taken entirely by means of light dredges, 
which are usually operated from sailboats, but to a very small extent 
from rowboats. 

The blue-fish now ranks first in value among the food-fishes of New 
York State, the yield in 1901 being 9,350,502 pounds, worth $473,366. 

These were taken principally by line fishermen sailing from New York 
City, 617 men and 48 vessels engaging in this fishery in 1901, and to 
aless extent in gill nets, seines, and pound nets operated along the 
Long Island coast. Compared with 1898, it appears that there has 
been a decrease in the quantity of blue-fish taken and an increase in 
value, the yield in 1898 being 11,214,433 pounds, worth $387,167. 
The catch in 1891 was reported at 5,506,575 pounds, worth $237,010; 

and in 1880 at 3,000,000 pounds, worth $67,500. These figures furnish 
an illustration of the increase in value of food-fish during the last 
twenty-three years. Thus it appears that in 1880 the value of blue- 
fish was 2.25 cents per pound; in 1891, 4.30 cents; in 1898, 3.45 cents; 

and in 1901, 5.07 cents per pound. The demand for blue-fish in the 
food markets is constantly increasing. To secure early supplies, a 
part of the fleet now leaves port in March, going southward as far as 
Cape Fear, and the season extends until late in November. 

The yield of menhaden in New York is second only to that in Vir- 
ginia, 300,682,545 being secured in 1901. Of these, 233,667 were 
landed at oil and fertilizer factories in Maine, 25,703,000 in Rhode 

Island, 154,102,335 in Delaware, and 33,118,338 in Texas, as they were 

caught in those respective localities. Thirty-two steamers, valued at 
$489,350, including their seines and outfit, and 3 sail vessels engaged in 
this fishery, employing 745 men. In addition to these 191 men were 
employed in rendering the fish into oil and fertilizer at the factories 
in the State, these factories representing an investment of $558,500. 
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Exclusive of the oyster and clam industries and the taking of blue- 
fish and menhaden, the use of pound nets is the most important fishery 
in New York. The pound nets are set principally at the eastern end 

of Long Island, and to a much less extent at the western end of Great 
South Bay and off Gravesend. This fishery was more valuable in 1901 
than ever before, the 248 nets yielding 8,769,082 pounds of fish, worth 
$164,557. In 1898 the yield was valued at $108,939, and in 1891 at 
$125,719. The large increase in 1901 was due principally to the 
higher prices prevailing in the markets. The principal species taken 
in pound nets are squeteague, butter-fish, flounders, and scup. 

The shad yield in New York in 1901 shows a gratifying increase 
over 1898; indeed, it was greater than for any previous year for which 
returns are available since 1888. The number captured in 1901 was 
888,240, valued at $110,682. In 1898 the catch was 488,611; in 1897, 

506,273; in 1896, 542,814; and in 1891, 762,946. Most of the shad are 

taken in Hudson River, and especially in Dutchess, Ulster, West- 

chester, and Columbia counties. 
The sturgeon fishery shows a remarkable falling off, the value of 

the product decreasing from $46,573 in 1898 to $8,323 in 1901. This 
fish is now very scarce, not only in Hudson River, but also along the 
south side of Long Island, where it was secured in abundance six 

years ago. <A large percentage of the sturgeon taken in Hudson 
River are small—under 20 pounds in weight—and are known locally 
as ‘‘peelicans.” In 1892 the State interdicted the capture of these 
small fish, and this is expected to havea beneficial effect on the abun- 

dance of mature sturgeon. 
The catch of sturgeon on the south side of Long Island furnishes 

an instance of the development and decline of coastal fisheries. The 
fish ure taken by means of floating gill nets with 12 or 14-inch mesh, 
operated during May and June, and also to a limited extent in Sep- 
tember. The netsare set 1 or 2 miles from the shore from Blue Point 
to Montauk Point, and especially off Amagansett, Wainscott, and 

Westhampton. This fishery began in 1892. In 1896 there were 103 
men employed, using 37 boats and 223 gill nets, and the catch of 
sturgeon amounted to 314,430 pounds, gross weight, worth $15,125. 
In 1898, when the fishery probably reached its greatest development, 
187 men used 70 boats and 454 nets, and the gross weight of sturgeon 
secured was 509,365 pounds, worth $43,864. Notwithstanding a large 
increase in the quantity of twine used by each boat, the average catch 
of fish in succeeding years showed a great decrease, and in 1901 the 
57 men, using 25 boats and 257 nets, secured only 65,130 pounds, gross 
weight, of sturgeon, worth $4,801. This fishery is so unprofitable at 
present that it promises to become extinct in a few years. 

The returns for most of the minor species of fish show a considerable 
increase during the last five years, a result doubtless of the high cost of 
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meats. Especially is this true of eels, which are generally distributed 
throughout the waters of New York. The yield in 1898 was 396,945 
pounds, worth $27,517, and in 1901 it was 722,859 pounds, worth 

$50,033. In the same time the yield of flounders increased from 
876,683 pounds, worth $28,455, to 1,274,308 pounds, worth $49,949. 

The high market value of lobsters during recent years has resulted 
in great activity in their capture in the coastai waters of, New York, 
as well as on other portions of the Atlantic coast; but the catch has 
declined from 381,020 pounds in 1897 and 332,378 pounds in 1898 to 
183,539 pounds in 1901. The average catch per pot in 1897 was 81 
pounds; in 1898, 59 pounds, and in 1901, 37 pounds. This decrease 
occurred although the number of months in which the lobster fishery 
is prosecuted has increased somewhat. 

Probably the most noteworthy change in the methods of the fisheries 
of New York-is the extensive adoption of auxiliary power in the 
vessels and boats, which makes the work to a large extent independent 
of weather conditions. Especially is this the case in oyster-culture 
and in the pound-net fisheries. Gasoline and naphtha engines are the 
popular forms adopted. These were introduced about ten years ago. 
In 1901 35 boats, worth $30,720, and 55 vessels, worth $176,900, were 

thus equipped. 
The following tables show the number of persons employed, the 

amount of capital invested, and the quantity and value of the products 
of the fisheries of New York in 1901: 

Number of persons employed. 

How engaged. No. 

COUIEVCSNE ACLS IAT mete aera ate aie ae Se See are She re fenavs ima Sesee ois cineiaisiiiseaisie'e sisic-o erase 3, 1381 
On vessels transporting ae a 455 
MEH OVEIOLD OS Ge ISH ETM CS keep ean ee see ones armas ie meron iec mele fain. eine ccislersmine.< Seis asjerajais | 5,090 
SHOTES IGM ae ye ee cere ae oe ee eee otis clo ciate Seren oiaisines Sein cle Sints ee eieoe eres ae steno eiesle ce ane | 2,888 

SNOUT SOBs oe oss. Wasa eee Hote ie doen OCe Ce to GEE CIS USe CSE GREE Seen Sem ee crm a ier 11, 564 

Table of apparatus and capital. 

Items. No. Value. Items. No. Value. 

Wesselsifishimgen....c28.as--5 m0 <4 437 | $1,005, 665 || Apparatus—shore fisheries: | 
ROMMARO See sialon era tes ayers Sk 4b Bil Res emacones SINGS Reem as CE OE eens 259 | $16, 700 
Ouitittes sete ese see eases [oer tera 328, 865 Gillette esos Aa ee oon 3, 453 62, 724 

Vessels transporting.-.--...-.. 196 235, 550 IPOUNGEN GES eeemeeee cece n= 248 67, 645 
MNONMBEE. So seei 2c ees ee Sursael sated ter Rykke mm etetenseemce ceases ae 6, 607 82, 745 
OU Re oe Sears eee asec seen sees 25,311 DipimMetsee  Seee see seas 101 155 

d BY OY 1 Sie eta is ee et 4, 656 317, 447 PTO ee Hee Se Cea eeane | 2fa(eknorcrers 2,104 
Apparatus—vessel fisheries: MEL POUSS. pest cacti tec Maes ae 7,021 6, 766 
SINGS eee see nee tone cece | 7 36, 375 MODStET OUT aoe eee. seece ane 2,196 3,270 
Gillllmetgiee oi foes cessation 465 4, 623 Speaitghaansseoneee ace csh tac 198 121 
Hcewie ties ion meses shee 605 215 red gesbeasasseecaocsaa- se 1,563 5, 530 
Tine Sh Be ae eee Se ene Wea 4,590 PRONE RE See tee acenacesee oe 1, 986 10, 954 
Mel poses. 2 se eet eee ee 505 585 IRIS OSes tes cas ce ieieraer 1,196 7,313 
eobster potsiii 3:2 -tcie-mce 2,790 5, 080 I GES eee wena sens 585 480 
1126 (CRSA Sa eS AB Enso ceoe 1,195 TOMS el |RSHORG PrOPeLorncs: soes sas see |s- sre one | 4,221, 226 
RONGS! Goats t se note st aes 364 1, G28] | GakiaieD al Sp esesreosene esas oncedesce 3, 025, 500 
Rees Ss cere nec eaniacen ase sce 83 518 SS 

TG LED eee eae | eee ee 9, 444, 271 
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Table of products. 

Species, Lbs. | Value. | Species. 

Alewives 20.0. ss.. cca 1,363,614 | $19,106 || Spanish mackerel ...2......- 
Bluefish oi 5-.-<loeeeeeee 9, 350, 502 473, 866"l\' Spots ice s2- oe aoe we norte aes 
Bonito Asse. wee eee 194, 727 7307 || SQUCLEARUG. ceeee-neeeaeeee ee 
Bullheads ¢.4222-22 eee 185, 585 6,788" || Striped bass . 2.22. .22---.e~ oe 
BUT Err Soe one cerecr 590, 682 2); 809'1| (SUULR CON onesa- saece coe see 
Carp, American .......... 89, 072 4, 894 Gawiate cone je. Swe eeens 
Carp, German ...-........ 281, 494 714 SUCK ORS ae seen oe ee eterna 
Caishish Soeeeun a6e accke cues 38, 559 2 0344) SUDsSGSDuoceaes cee cceen. Sees 
COLET ae Rae he a Ses 5 ee 1,570 128 Wi Swell-bshi:s.c0.2.22 S22-cess- 
Fay i a a ee Seer eer 1,172, 291 61921.) | PRANItOR Ys Se - a6 008 acon sees 
LUE aS er 722, 859 50, 033 || Tomeod or frost-fish.......-.. 
WIOUNGErS 4. occas ssceeae | 1,274, 308 49. O40 ul MWD te Dall. see cnnas caer 
IHAGKOC ke ose cae cee 160, 703 6G B16 | WW nitinoes 5 e ecece cece eae 
IB Re eas eecnectes on ete 36, 580 860)\|kCrabs snard: 2.2. fc. aoescnee 
Herring, salted 180, 000 20257|| (Cras. SOltsasas-cemeci. aes ee 
Kon e-fishitee osc nsec cenae 29, 826 3 ).41 841) (UODStelsioccecusccecueseeceee 
TAN See eee owe see eee 26, 140 SIG A SQUIG sn toate eee anaae 
Mackerelet 2c) cee cco cee 507, 838 19, 454 || Clams, hard, public reefs..... 
Menhaden. c¢.52-0ee cee. 180, 409, 767 | 454,505 || Clams, hard, private areas -. 
Mnmmichog. 2... -.scees<- 140, 000 S800) Clams s0tuecenacecenee-aes ae 
Perchi white =.ccs<..c-so- 51, 987 3,390 || Oysters, market, public reefs. 
Perch, yellow .........--- 25, 893 2,014 || Oysters, market, private 
Pike e ee Gee dec os ence nce 2, 050 185 GLCHS ceases... Sone eee 
PollGGkieso) soca so. naese 42,581 1,240 || Oysters, seed, public reefs... 
SalMON eae oo wa nace aca 163 78 || Oysters, seed, private areas. . 
SCUDSaaise- mews sac ewe eeeeen 804, 589 SoM) ||) WAHLER CIR S22 so cbecec cesscccos- 
SEAM \DBSS) 2 wsiccicciec aceon aloe 231, 517 15.2161) Scallopsisc cs. ace ones eeeeee ee 
Seamopins <2 222 S5.-.- cane 385, 000 433)|| Berrapin’ 25% ees as ssar-ees 
Shaq eae oos aia tosecass 8 AS24725) 0 ll ONGS20l |p NOUS eee ece eee cece cece 
Sheepshead .............. 100 12 | 
SKSLES). acne coe cease cere 139, 200 140 Total cece. cdesacagssces 

Lbs. Value. 

4,104 $933 
4, 800 206 

| 2,346, 683 73, 939 
71, 840 9, 102 

112, 626 6, 108 
4, 291 2,215 

129, 802 6,129 
12, 875 1, 099 

134, 870 101 
49, 662 1,798 

| 38, 300 1,152 
24,510 1, 784 
38, 975 480 

791, 725 4, 993 
a 40, 440 2,104 
183, 539 21, 742 
180, 846 5,114 

b 1, 404, 288 232, 121 
c 74, 080 25, 565 

a779, 450 58, 843 
e€ 38, 360 3, 554 

#12, 342, 561 | 1,700, 431 
9 237, 230 16, 550 

h3, 571, 295 252, 005 
i 262, 400 1, 860 

| J 1,109, 724 107, 337 
340 340 

| #2, 286, 000 1, 3380 

3, 894, 270 

@121, 320 in number. 
b 175,536 bushels. 
c 9,260 bushels. 

STATISTICS 

a77,945 bushels. 
e 5,480 bushels. 
f 1,763,223 bushels. 

OF THE FISHERIES 

7 33, 890 bushels. 
h510, 185 bushels. 
710,240 bushels. 

J 184, 954 bushels. 
k% 38,100 bushels. 

BY COUNTIES. 

[In comparing the returns by counties for 1901 with those for 1898 
and previous years, a large decrease in the fisheries of Queens County 
is apparent. This is due to the formation of a new county, Nassau, 
within the former limits of Queens County, and Queens and Nassau 

counties combined now represent the Queens County of previous 
years. Also there appears an extension of the fisheries of New York 
County and a corresponding decrease in Westchester County, owing to 
a change in the boundary lines. 

The extent of the fisheries in each county ef New York in 1901 1s 
shown in detail in the following tables: 

Table showing the number of persons employed in the fisheries of New York in 1901. 

Counties. 

Columbia 
Dutchess 

Queens 
Rensselaer 
Richmond 
Rockland 
Suffolk 
Ulster 

PAN DEIN on ts eee Sec ce ocak etocasoestes ae 

In shore 
or boat 
fisherie= 

On vessels 
trans- 

porting. 
Yoresmen. 

| 

| Total. 
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Table showing, by counties, the vessels, boats, and apparatus employed in the fisheries of 
New York in 1901. 

Albany. Columbia. | Dutchess. Greene. 

Items. — SS | 
No. | Value. | No. | Value. No. | Value. No. | Value. 

BORIS Gc sesep oes cece eee basee sees. 64 $1, 657 | 110 $3, 942 157 $6, 750 | 68 | $2,256 
Apparatus—shore fisheries: } 

BEINCS= 22 Biviwlie Sersercsee saase 19 | 1, 345 | 24 1, 660 13 | 905 7 | 685, 
Gillimets)222525-2. 2ee ee aees| 1 | 20 | 70 2, 245 536 | 12, 320 77) 2,475 
KE nets she. 2cecssccansess | 332 | 1,735 | 343 1, 595 589 2, 563 153 | 765 
DipsTetseeae eee soe aeseen eee | 4 | 1S 2 | eee Coe Es 3 ei ae ea aca e | ee oe 10 50 

Bllore property: 2-2-2 2ht<se2|2<2-2551 ALON |B eseee 1 O20 Senee se 1,620) |\-25-5-5 532 

Motalan eres senescence oe Gy ales) | perenne LONGGZA Es seee ee PAS hereon 6, 763 
i } 

Kings. Nassau. New York. | Orange. 

Items. ————— ee a ae ies 
No. Value. No. Value. No. Value. No. | Value. 

— | = — eee oe 

IMeSSeIS) TISHING 222 22,0 3-5 oe 3; 11 $7, 500 52 | $45,370 51 $226,950: |||. =< 2222|- Ste osce 
ALO) (ee (oe a ee on i AAG) ie eter Pe 2anBaAee oan cael oe eee Sener 
ONDA ese eetea ses ence eeselecscnss DEGBDEE ssa ote TD 003t| aceon 133, 900 SSS Sasa 

Vessels transporting -....-..... 26 24, 300 27 43, 750 9 Ce D50n pt ee ek ass 
MONMAL Cr ys tee ake aaleciais an 1) © B12 eee eee D20n| te seeeeet| OB ReEe Cor cere Gacoced bercsc=5 
OULB ERE scorn ete c een ese nee eee QD 2bi ls, 2 ae QP TLOR Sess sess TOO es soo |See ace 

BORIS Plat mate peace asncteneces | oll 35, 210 877 66, 893 52 | 5, 290 53 | $2,540 
Apparatus—vessel fisheries: 

SRULCS See ae ee see meme ean cence tineseles ee 2 115 7 Di BOO | sn2 deco sone ecas 
(0) 

Me UipOtsier = os a2 ai cise wn os cen 650 
Ibhobsteripotsh << sessect sacae 474 
tS) et he AeA OA ae eee 19 
Dred Ces hee oo once es aeeminse 38 
MONEE Apes msee ac sei nehe eee 404 | 
RECS eres wie oes anne 123 | 
Is toyed ine SES SR eee ose 143 | 

Shore*property<.=.----2s-.s---- \Baeacae oO (pale seem intl OLN oe aeterae = 2B, DAL AD) acon 568 
Cashtcapitalre se. seeaece esse sen ees 5, 000 eecemoe legate caesar aee | 2,813,000) 2 2522.-|> snare 

or | ee ee eee [eeeeeee WAV AIG) See 2 2 = 25096 Noa == a | 62738; 216) |aoeceer 10, 033 

Putnam. | Queens. |Rensselaer.| Richmond. Rockland. 

Items. : 
| No. | Value.| No. | Value. |No.| Value.| No. | Value. | No. | Value. 

WesselsHishingy faa i o.n secs ncloescse|escecuse DADO; 200) | ose lee commie 40) [$945 150) | 252) s25--2-- 
WOMMAS Cy) aaa ss cae sans ee |------ [oa anesee ABE Ee Senos epielcea cect 62008 Reeirerod bier ognsoee 
OTe eee Sct oe oe sealer a [ee TESTE apd lee aes eee BOOT Fasc lcaaseae 

Wessels transporting, 5-222 5. oe |S2-<22)|-00---02 DOMNWOL, DOOM aso eteateis nie BOs 48,800! |2222-|o2ese2 se 
MOMDAL Cizaec ons cceae es = Samael ee easel feaiae stele SoD Sen Sooecles alee eee ce GLOSS eeee el oeos seeosees 
OTITAG tae oo Sn Bete steric Mawcaas bebe besies| iiss 0 Oat eee eee eens WT S476 Ooms Vetere ne 

BOR Ser se nceecmannscacnes esas 10 $520 | 273 | 14,643 | 57 | $1,210 436 | 46,085 | 69 | $3,185 
Apparatus—vessel fisheries: | 
Lines if PS | eee ; 1 SV Tee 
Lobster pots Be eer 1, 250 VAT Vel ord ee a 
Dredges a ace 128 62000 eae eee 
Tongs PY bas 40 CVA Passe ono snes 
RLEC ES RE ee ae ata es os) st I NS Eline SC SSB ese Solo nGe|an'eniere a 18 A ee Penae ae 

Apparatus—shore fisheries | 
GIN GS ere Seema ae sieeie ls cso 2 MO) |B | amen ee a NOs S70 bree cal eee 11 785 

Gallime tare oe sae niet ols sec lee Sorel ObOr fe ele mee 3 60 80 1,200 | 564 4,940 
Pound netsise2 ooo eto 22 losonce Hoccses= posed eesecsac eS Eee cone | 2 2100: pene alae nese 
Hy KeMetsienaaee rece ese scien 5 25 1 25 |160 800 34 1,580 | 69 545 
DAP MCLs Se oats a ins bona 3 cee) ao -c2 5 Nee ajcom cali bee a Se # 20 ese as|-eaeacses|=aeeo|seakosee 
Wel POs awe neem sen Nase| acme == S260 532 (itis LS Pee) oe ee | 50 25 | 100 125 
ISODSten POtSer as soeas sees peek |oaceee ons sala mee] -2 anes - Saleaceaaee 400 800 Seo lace-eeee 
SPCATS sss Anes Se caciee Soe [sees se laa steeis ee 16 11S ee Al ean eee (Soares DSescesea limos Breorace 
DredGesec sss cc esas oleae me ool cgaeene 54 Be Ee eee ae 6 015 1M) eae ee, ee 
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Table showing, by counties, the vessels, boats, and apparatus employed in the fisheries of 
New York in 1901—Continued. 

Suffolk. Ulster. Westchester. Total. 

Items. = 
No. | Value. | No. | Value. | No. | Value. No. Value. 

Vessels fishingyoccn-~ccmecres=.s QT || 96145046) So acealaeeeee ees 3 $8, 400 437 | $1, 005, 665 
MONEE Cece ee eee nie oisis sinee 4769) sehee es celiceeerrel ee aera SO \.ceecen ee | 9,408: Sn-ceneeeee 
Outiitieetase cocs sac oe cc cinco ses cee 1465 70 Nec cele 8 Goma acts eo lavesce O85) snc scece 328, 865 

Vessels transporting .......---- 62 SOOO a are alassaeeeeeslacecsleemnceeeee 196 235, 550 
ANov oot: t2\ eS Se Seaonpp cas D296 ese aets ar te teaen| owes cree ies totale retell create merert vem 8,183:4|. Sse seers 
Olin sla RRooe ee aEEESSoerba nor seni acc 0; SIA eee essa cae lee sacle emenece lewsiwa ete 25, 311 

BO pod eee sae at aste i ne aeteoeeete 1,584 | 113,494] 182 $8,785 | 153 5,034 | 4,656 317, 447 
Apparatus—vessel fisheries: 

BOINCS | sees ecnoeceemee steam 67 83.9108 eae mae ine es al onwes s|'oe esosee ee 76 36,375 
Gillmetetscc scene 364 SUD OSs |".o mules |Cowcies smal mate ohses es eee 465 4, 623 
Fyke nets 605 NT Oil cereal lose siccer ec las cooeeeeeeemene 605 215 
RINGS =o. pecan ce msccaeonesiceme|eaeee eee got ata Peas anne heated Peeters arin ls Oc 4,590 
Heli pots: dence sanceeenessesss 330 8603 | Saceccl ? abc etc |ee cece emcee oes 505 535 
Lobster potsi-cees-<cciscngsice| 840 HS180))| So atl A a cise |Seeecetsssceeeees | 2,790 5, 080 
Dredgesi. 2 ..o.ss5-saseenesoes- 953 A693. | Seer ele tee ceces 4 120 | 4,195 12, 731 
TONGS a <so-c nes sescesicnc scicee 316 T2660 le soso ewee betes | se ceee Seine sseae 364 1, 633 
RAK Gs eos ens seen ee ecucine 39 iM Perel Sane aA 4 50 83 518 

Apparatus—shore fisheries: 
SeinGsaescesoccecsecencecasase 92 3, 920 19 1, 330 12 685 259 16, 700 
Gillltietsisesasececs< + socees=- 391 12,986 | 427 9,275 | -930 9,518 | 3,453 62, 724 
Pound nets 244 G4 565: eee MES aciatene all scicitelleeeereeste 248 67, 645 
1A ane) 18 Seen ee aencmempaae 4, 262 19,788 | 368 1,587 | 1385 675 | 6,607 32, 745 
(DMP MR ETSE acento stn ceicaaisten 15 8 17 Ba lbcsccalouceeeeene 101 155 
TAN C8s sec ctewcaee eee csmeesecellecsctece W459 Ewe es ccm cee cate ecincee eet eiseee sl aaceetenee 2,104 
el POts =css-- casos Se teeee ceo 4, 708 Av AAQ i er eae e sean 105 72 7,021 6, 766 
MODster POtsea-ccc- nesses eae 1, 205 he BC Pe aa eres 117 299 2,196 3,270 
ISDCAISS = os anos os ea miemeretare 93 66) (soe ale cetiee [eee sos tines eres 198 121 
DYeGRes iis cess cece cmon: 1, 220 3) OOSSIES. tee |e eice ccna emma bee sarees | 1,563 5, 5380 
PONS Sas. a5 onic saceencsticeee es 520 De ly (0 ee eee ene Meese) Ase as Saal | 1,986 10, 954 
RAK CS Beco as access seein Seine 233 TOBS| 222 cealiscre semen 49 422 | 1,196 7,313 
FIGES oS aei ese ottcceiecicemecmcet 238 203) | Fie" ec eees 12 12, 585 480 

SHOTe PLO Pele ae es sae ase ee wise eine 524, 945 |.....- SZ -ecces 3; 248 | sacs ama 4, 221, 226 
Chshicapitalecsa a -snase ee emee ne arcteee PAVE) eee oe Fane eon ae b=ncnd aaa asooccd boec sec 3, 025, 500 

Totals se: esc ee eee ee 1853 ali7Sajeee mee DATED | esoose ORS ON) |e Bone 9, 444, 271 

Table showing, by counties, the yield of the fisheries of New York in 1901. 

Albany. Columbia. Dutchess. Greene. 

Species. - 
Lbs. | Value.} Lbs. | Value. Lbs. |Value.| Lbs. | Value. 

= < a — 

ITC WIVES sams scene mca See lane 188, 302 | $2,755 | 397,497 | $5,960 33, 931 $548 | 139,267 | $2,116 
Bullhheads.. 50-252 oc sceeetseeee 19, 518 977 | 20,021 | 1,003 31,729 | 1,588 6, 159 308 
Carp; American!s oa: obs ocs|seseeeeeleescee ee 5, 583 115 20,000 | 1,036 1,300 26 
Carp; German... = 3.22. ocemscces 2, 045 101 2,095 53 10, 868 562 381 10 
COIN oar wap pe re See Ia pe 69 3 2, 645 194" || Sen cee oa 
1012) a oes Meee ees ae 594 54 89 8 341 25 15 I! 
Perehs white 2.22 -saseccnc cece 488 49 944 87 3, 202 192 310 27 
Perch yellow <2. <stcsccnces--s 1, 458 146 1, 967 175 5, 474 422 979 88 
SHA ian eco ceseatecccemicoe 350 15 | 381,917 | 12,709 | 928,512 | 27,904 | 147,160 5, 236 
BiMLPeGsAss aan seme ieee oe | seen eee 150 6 3, 742 470 |i. 202282 eee 
Stiirgedmesss2c- oe eae see eos 2,101 54 723 19 | 15,181 908 5, 388 294 

CORA Sr mcite aera eines 2 | peer ciel eee | inetetate eros Stores eee 924 463 1, 200 600 
Suckers! 2.5.5 scs-25-hanc sees = 8,494 326 6, 784 242 25,300 | 1,265 2, 345 86 
SUNS a coc5 ose lccmer ceeinscane 1,015 102 1, 752 148 4,491 369 312 31 

Wotalon- 22 -c-ccsccsocmees 219, 365 4,579 | 819,591 | 20,528 |1,081,340 | 35,886 | 304, 816 8, 823 
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Table showing, by counties, the yield of the fisheries of New York in 1901—Continued. 

Kings. Nassau. New York. Orange. 

Species. 
Lbs. Value. Lbs. Value. Lbs. Val 1e. | Lbs. | Value. 

Alewives 
Blue-fish 
Bonito 
Bullneddsesec ee cease ce oer 
Butter-fish ...---..-..----- ree 

INOIG SS ea oe seoeee eae be addonoBe 
Flounders 
Haddock 
Hake 

Meee 
Menhadenke: ss. o--se-cee- ene 
PerChewwile sect = alo -eicecinnin= 
Perch, yellow 

Shad 
Sheepshead -.......----------- 
Spanish mackerel 
SIO hie oaanpceeeopeees. Seeeesos 
Squeteague Ea. 
Siriped bass----:---<=--------- 
S{iUDE SEOs OAS bee se aoe ee saicel| 

Caviar 
Shilo Rh toes ceceseeese sasueeor 
TUDO ees pease Gee oleeaEcoes 
Tomeod or frost-fish 
Crabs, hard 
(Chen OS, E(Chitoe sone son eceepbSEece 
MOWSTELS assesses -a soci aa 

Clams, Sati. SA ate ee cres 
Oysters, market, private areas 2,194, 220 

seed, publie reefs ....|- Oysters, 
Oy sters, seed, private areas 
Mussels 5, Shs bend coe o Teer Eee 
Scallopseseses-cee oes eee 

Total 3, 331, 355 

328, 050 

Siegen) a: =.=; 

398, 343 

2, 012, 080 

4,522, 050 

260 

6, 886 

39, 824 
13,120 

115, 300 

63, 630 
842,170 
62, 400 
33, 960 

511, 345 9, 871, 256 494, 056 313, 384 

Putn am. Queens. Rensselaer. Richmond. 

Lbs. Value. | Lbs. | Value. Lbs. Value. Lbs. Value. 

Alewives 
Bullheads 
Carp, American 
Carp, German 
Cat-fish 

LOIS ASR Se toee sedesesnoreess 
TER GOES Sa aecacdare 
Perch, white 
Perch, yellow 
SS ene S ates eeseae orece a cesie misiewis.e 

Teobstersas-eese--~ 
‘Clams, hard, public reefs -..--- 
Ol aTAS SO Ute este aeteicte ieee ar= 
Oysters, market, public reets . 
Oysters, market, private areas. 
Oysters, seed, public reefs 
Oysters, seed, private areas -.-. 
Scallops Seheedcoosdeoreecnveacee 

-|1, 351, 840 

70, 480 “11,732 
33,200 | 2,824 

700 100 
180, 385 

222,615 
5, 142 

5, 200 

62, 067 

2, 042, 887 
56, 700 
42, 000 
60, 000 

273, 617 
3, 430 
3, 000 
3, 000 

1, 508, 430 |199, 565 235, 755 2,644,405 | 319,723 

F. C. 1902——29 
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Table showing, by counties, the yield of the fisheries of New York in 1901—Continued. 

Rockland. Suffolk. Ulster. Westchester. 

Species. Sy 
; Lbs. | Value. Lbs. Value. Lbs. /Value.| Lbs. |Value. 

MO WiVeSinds sccete ee oe rere ccs 225 $7 267, 105 $2,315 | 101,536 /$1,635 | 1,166 $35 
Bliie-fishe acc see meee ae cose a) sea een lemeecee 338, 882 alt 5 62 All ey el eee etl Lem oe 
BOM CO ene conn nak cates of vcmin coe | Shere oeeate 191, 342 (ie kCOn RAaeeneetns occa cecencra|haareke 
Bulllheadsscnnac ec esaas es =e 6, 282 BILD i cccoee cee clerwence sas 31,066 | 1,556 6, 428 321 
IBUUterStISH eee eee cae cua nd | aac eee Soe 521, 032 p75 al eee eee ee yee nr [ee = 
Garp Amenican =... 2... s<n--< 8, 893 ody I Seeeeceeees liens cece = 4,513 260 | 19,843 | 1,191 
CarpaGerman.<..5<..25:<.0--< 20,160 | 1,210 176, 440 11, 615 22,759 747 | 18,000 1, 080 
atetighes sc ce ce ae cece sme 991 50 30, 700 1, 688 245 12 | 1,169 59 
ROTO ons coos sags os Sons sates sels ean sees eee aos 1,570 1.23) |. occ cec a2 |b cescac| saeeeees eee 
COG rs osccan coos cee te oe eae fae ones | Cee 440, 620 18,462) .)- os 652 Scie c| nc = seeie| epee eee 
MEISE pec at oo Sane Soe ee eee 4, 873 245 404, 628 25, 295 200 16 | 10,575 551 
MIOUN Gers eo a oct.s Sasans ace a Ge once ok | Boceene 1, 182, 433 46,421 |... 22-<<-|.s55-62|ossee ese ee soee 
Haddock 2s. oac sanesc oat cme set|on ee anes teats 91, 295 8; 669: | cwissc.c ns =|a nce con| ements eee 
PIMC pene oe sot eians soak oes eetine sec |peccees 4, 980 96) one ccos..|5 Ee bea feeeece eee 
[eGba (SiR Ne ae leae te ei ay iy Ae 2 pipe AI AL id a 29, 356 BeST Die eee hes 8 | a eee eee 
WANES aot anc asec aw eae eee [ic moma rennet 3, 240 6S; (AS es: te ee ee ee | 
Mackerelsce son aa ons se ase a onh ones [Seco aes 314, 338 TL 608 |5,.03.22..0.|02 5 2-4 eae ee eee 
Menhaden sic. 22 2ecse ccc cncise slsoceaanies sees 180, 405, 567 
Mim IMT COR See e eer ce Gece oa ec nce lee eee 140, 000 
Perecht white): 2-22 senna sece oo 1,945 118 31, 910 
Perch vellows cass <.cateesce 3, 083 ZIG see cm eaae 
PUK Cie eect oak we sioe ce Ree oor aersseee 2, 050 
1 ONO ove Se Sees eee ae ae pene en ben scead Passes 42,581 
Salmon sss sacce/sseine ae nee ae acl Scan dene |eoeeeee 1638 
SGU Dreaens oo /sn cence tele neon See eee en see beme 574, 184 
RS (S51 OSES Sa ee oe i ese Lie ctr (Se | 129, 115 
Sea TODS case ceee cae oe oe ee eee meet ae oe ee 385, 000 
SEE Le Ee See ee Soe ae 232, 240 | 7, 160 9,771 
Skates: s 3.2 325 ssncneto ee ees bs ea |beoe eee 139, 200 
Spanishimackereliinc 26 sc occne| Scene eels see eme 3, 859 
Squetewsue. .o. 28 sSeeisae tele cece nckceeeren | eae sere 2, 064, 553 
Siripediibass! 2-205 ssa seeee eae 5, 285 670 39, 454 
SPOTL CORA. = aan oe ee eee ee ene 1, 629 49 63, 106 

Gavia eee anaeeus bee noel See cee eee eet 2,024 
Suckerseerc seca: coca eee 19, 943 CE aS oe ee 
Sumahahy sac sie eeeaemianc is see a | eee bee oleate heltee nee cee 
OWellfish ose coh ae eee ts eee ee lotic sod eemecae 134, 870 
TAUtOR. sas nos scam tate as clots ster oes een ses hess 36, 362 
SPOmMCOCIOriIrOSst=fishieeen 2 Soe. lnesieisee eee eae 38, 000 
Wihiitebedt 25 seis eae. ory [bee ae la ee 24, 510 
DNV UE Seno te ee ee eee chee el oe cee eee oro 33, 975 
Crabs hard ons. 22. ce ee ee Nees ee ee 779, 725 
Crabar softies = sec ao ee tee peal ech ene eos 7,240 
HODSLOTS pone ese ccs epee ee See eee cee 72, 712 
Sounigae oot os eee Ss ee sea ee ea oe oe 180, 846 
Clams; hard; public xreeis’s..22c)2--2-scelee saisee 469, 104 
ClamsSsoftc 2 oisosseene eee | ce ees (aoe 260, 900 ON 200g ae eee al See aaron, 42, 000 4, 200 
Oysters, market, public reefs ..|........|....-.. 37, 660 83:44 osc scccs jo] ah-cose | ee ee eee 
Oysters, market, private areas. .}........]...---- 45647134 | 6165973) ose ore -neeeee 14,000 | 1,818 
Oysters, seed, public reefs .....|........].-...:. 102, 900 7660 |. 2.escuc~2|oonaanc|aonaeeee See 
Oysters, seed, private areas..:.|......-.|--.--.- 261725) W8bs061) | eee ee eee eae 70,000 | 6,500 
[Misses ! ten seetc eee Renee See me mene ee 200, 000 120 a Soe alee ee lsc vctes eee 
Scallops). ssh osos nt set Be a ee ee ae 1015, 764,| 100607 |\s22522 50-5) as. 225s See ees eee eee 
PREGVADIN se neon tynacaes cee es aa see ee cee 340 B40 | oes cicca 50 we cia | mcroo mae See 
Shell sates shee isas. cso eeie a eee Soe er ee peeanee 2, 286, 000 WL SOO Wee cencecs|oceass|se once | See 

Ota eee cet eee ee ae 305, 549 /11,573 |200, 976, 265 |1, 780, 688 |1, 034,185 |82,123 |862, 504 | 58, 302 

The shad fishery. 

ee : ' | Counties. No. Value. Counties | No Value. 

AUDA ae sess sbscce. seeee 100 $15 RensselaeKe: ccs<ccce acorns 25 ¥. 
Columpiae 23) i eee sie ces 101, 455 12} ZOOMNWRIGHMONG cote. sale. scece cel roleeon 6, 360 
Dutchess. 55222 ee 232, 528 QO0L | Roeklandi.cs+ esa os eee | 58,160 7,160 
GRECO Cm ereaaesa: eae oe 39, 440 He2aOn || OULLOLaien Sire a: ane cearctoteree 2, 792 580 
BAN eae cas oa oe ee 18, 136 Zeid) WOISHEY:. Se at a. con cose coe eweeee 216, 704 26, 005 
INGQ@Wa MOL Kins..cwisos he va cawaeces 900 250 |} Westchester. .........5...2... | 116, 600 13, 992, 
OFan G's s2 ee ee eecee | 51,900 6, 228 = 
PUM oassceeccc seen tees 12, 700 1, 524 Tota do ac cuics ceeere @ 888, 240 110, 682: 

a 3,432,472 pounds. 
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THE PRODUCTS, BY APPARATUS. 

The products of the vessel fisheries aggregated 199,925,663 pounds, 
valued at $2,240,582, and those of the shore fisheries 28,166,622 
pounds, valued at $1,653,688. The yield of seines was 177,736,396 
pounds, $538,351; gill nets, 6,235,399 pounds, $151,533; pound nets, 
8,769,082 pounds, $164,557; fyke nets, 939,182 pounds, $41,884; lines, 
10,963,390 pounds, $525,139; dip nets, 48,691 pounds, $2,299; lobster 

pots, 183,539 pounds, $21,742; eel pots, 486,158 pounds, $33,435; 

spears, 180,960 pounds, $12,192; and of dredges, tongs, rakes, ete., 
22,549,488 pounds, $2,403,138. 

The following tables present, by apparatus of capture, the products 
of the fisheries of New York in 1901: 

Table showing, by counties, the yield of the seine fisheries of New York in 1901. 

Albany. Columbia. Dutchess. Greene. 

Species. | 
| Lbs. Value. Lbs. Value. Lbs. Value. Lbs. Value. 
| ——— 

Shore fisheries: | | 
INE WAVES = 2 co ccecee ass | 182,666 | $2,740 394,997 | $5, 925 32, 998 $520 136, 667 $2, 050 
Bimlineadse as oee2 22 .ae.== = } 416 | 21 2,055 103 994 51 150 8 
CanprAmericam= =) o4- ==5|2--22e425¢ sg Stipe. 4, 425 89h). 205000) | cdl O36; |ase= seen. ease ae 
Carp, German ........--.-- 1, 260 61 2,095 53 | 10,868 562 300 6 
Catstisniees . 2250-3 5-2S.5|- 22 -tee a5 RS SESS SSR ner el eeeerce 595 33 Beaaeee oes jo obane 
CIS ee ees on eon ce acce ae 50 Daleeee coe cae sae eke are | Ee ee |------2+-2[eee2ce2 
Berehawhitersssso. 222k ek. 100 10 220 DOM We ere arc arate Pose aye | ee ne | SA 
PerchiyellOw .s2<=-==<c2- 80 8 417 42 1, 896 136 101 10 
SU TEEN G ES ieee eae ae ae eee | 350 15 167, 317 5, 973 46, 200 1, 584 65, 450 2,291 
ULI PCO PASS He soe miei necclas Pi ecm ta PE cre es 150 6 2,134 2G. ken soe al Rote 
UIE COM Se oe oes eee 897 30 9315 Gy ee ee = 2 ae ets acne etsmiate te 
SUCKEISE =: Se. aoe e oss 4,860 194 3, 360 126 15, 700 785 1, 206 48 
SUM Sts hme hon sie Reae oe es 100 10 309 SG Booeee cee Soppreee 200 20 

MOla aces acces eee | 190,779 3, 094 575, 660 | 12,376 131, 385 4,972 204, 074 4, 433 

Nassau. New York. Orange. | Putnam. Rensselaer. 

Species. 7 
Lbs. | Val. Lbs. | Val. Lbs. | Val.| Lbs. | Val.| Lbs. | Val. 

Vessel fisheries: | 
Blue hsh ee ss ose bc es: 
Herring, salted ....----:-- 
WG (oll oe eee eae 
BMLOWMIMGERS eee. ses sone ee 
Rem e=fishin a 49,2 22s saa 2 se 
SCUDP sess s= cc's ssindes ce caks: 
Dem DaASseas esas ses eee eae 
SquciedouUe 5525s -- 22 
Simipedsbass==- s.224=22222° 

Motel n een so. S amc sot 

Shore fisheries: 
Ale WaVesten.@ © encase ce 
Blue-fishi--¢ 22.2.2: 55225. 25, 290 24 | | 
Billihcadse: ss. -- 22h See ee tte eee 100 5 | 4,350] 218 
Carp; Ammerican=: 322-55. te Seal Seems | 440 22 | 24,800 |1, 488 | 3,700 
Carp Germanic... 535%, - sa) nscceees|ber ace | 2,800 224 | 21,600 /1,296 , 2,600 
(Chait OP 6 = eB Opens esate) Gene eae Inscteae 15 1 | 2,050) 1038 55 
HMCISR eee uae a oe Ssecs 8, 000 (SO) ee eee Soeeicee! Gpecoc ns ascend horesod MSSMesm Ibnoccres escaor 
Moun Gersiace = sse-22 een S- Pec efat| MOA ITIT ete c ORR etme em aco ocean Deere eee dae hea | ete 
Keine otis hieeeee eee eee 340 EIU | peptoesead ce] enna SN I ee Ne Se | tek 48 [cent bs oer | yee 
IP BHI, WINE = seo epee Epos ooecus boeseme| he Ssaoe4 Geccese bcesoocs Sosecs EReeaas pemrar 70 | 7 
Perch ellOowe een 5: che on: [isos ces leeeseae | 200 16 {| 4,268} 299 250 18 40) 4 
CUD cece seme ee coe Saitisis 8, 250 323 |..------|-------|--------|------|-------|------)-----22-}---++- 
Shad ee tss eens. sot [oe eas IE sce eae Ole CIE emer pall 2 eee ee Ses ee. lesen 88 | 4 
Sheepshead ...:_..-......- 100 112), | Rete aS Le eae epee eee as ane ae Passernoe pte sne 
Spanish mackerel......... | 105 DL Meee ee ors [a sooeGe Beaocebe aaseee Maaeses eaee as esecH aees 
Squeteague .--....---2.-..- ESHOSOF les Ol oy Peete a |-oreecc|s ost a ace es ee Eee a Pee Seeeesee Geosse 
Striped! bussseees. sees eesee 6,780 | 1,012 500 HOM rs e40 30 | 4200 e250) (hm by | eee Wap ae 
Sire cones joer see eee eee lise tee | eye meee pow cea ee eee eral 833 17 
Suckers:4 pee ee eee oes Aer 841 29 | 25,472 |1,274 | 2,800 140 | 1, 205 34 
Sunfish 95-52. ee ee eee tees ese pscomeealasocead bosnoced bercod pareede|asaman 141 14 

Roast es Sass ae |292, 570 |18, 604 4, 896 347 | 86,453 |5,122 {10,070 | 596 |225, 655 | 3, 486 

Total vessel and shore. 309,196 14,373 474,485 14,180 | 86,458 |5,122 |10,070 | 596 225, 655 | 3, 486 
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the yield of the seine fisheries of New York in 1901—Cont’d. 

Total. Rockland Suffolk. Ulster. Westchester. 

Species. a 5 = aS 
: Lbs. | Val. Lbs. Value. Lbs. |/Value.} Lbs. | Val. Lbs Value 

Vessel fisheries: | 
BIMG-Hsh faeces tae sees See | Co mae eats 2a we pemeioe pee eee Cee ener 19, 690 | $1,034 
Va kera ghoysass it CTole Ge See S| aren Meese AC Spe scree llores etree ieee te s!| akc ctenee War ete aeate 180,000 | 2,025 
I EOI (cy dol ieee Gl ee ee (ee Re ea Oe HEA ae Gesol eam mee aen Goes 6,000 | 300 
Rilouim dence Gest Mansel Chis gl chad arn eee |e ee A a TA ME kat LE 3, 250 135 
Menbadenenss s|sccsescle. 1°74 585267 8 S441 OS Fee emerge apa ne | pen ae ll 174, 585, 267 441, 039 
(rb ei eee PO aS Ae Se Seana) haemo A Saad acne EShers Meneame lanoe.-4 130 | 26 
Perch white= o} ss. 52.|5.2 0.2 3, 250 P2310) (ee eee eee Peeie | Ean 3, 250 260 
SCUP!: esc 220.2] Secsce alect te 5] ee oes eee ae | See ems | pesceeenloemen o5| bees cleeeeee 195,455 6, 85d 
DOB DASE! oe oon calc oe sete Sees bom eee eee ce ereeaereee | tene ere ees | Sete oe eee ee eee 47,384 | 2,843 
Sdiuetearue - 2.23] 3255555 Seco ee ee cele cae Ce rte ete’ AS te era [ap 2 34,200 | 1,368 
Striped! bass= = 5-5) 22 scene. oe 3, 800 AbD Caace sal esc enes Seecsed Seeere 38, 906 481 

Totals 2 < He) esitocealeeeee aly Fae ANE CASS) occa) aoe asee| sooeese baoe ae 175, 028,582 456, 366 

Shore fisheries: | 
Alewives........ 225 $7 112, 000 420 | 96,770 |$1,513 | 1,166 | $385 | 1,179,656 | 16,550 
IBIVeShishi ae eeleeeee eae aceee 5, 400 290) eee sere! race cee eters ae eee 30,690 | 2,014 
Bullheads...... 1,478 WO coe wee ete coal ects eecee | 1,875 95 | 1,220| 61 18, 053 658 
Camp, Amenmcan's| (8780an|" O87 --ooseo seas oce cm one | 4,213 253 |19, 843 [1,191 86,314 | 4,835 
Carp, German .../20, 160 |1, 210 171, 360 11, 311 | 22, 542 742 |18, 000 |1, 080 275,196 | 16, 782 
SEIAAISH: = cece as 396 19 2, 660 185 45 7 409 PAl 6, 225 315 
Oo fs [pee tee SO ee | eee (ee 120 E50 Papers ee epee eset a ee 120 5 
1 OPEN ESS Se ma | Pc 2 rar el bt ene NS a el bee er ad pees ogee Ae A 8, 050 645 
MlOUMGerSEA- 2. =.|- 2 eee lbeees = 12,340 DSDiiE eet 2 cet Sheet ee le eee 87,115 |. 3,362 
Kan euhishiese eae e a) eeee nee see 200 DJ (eer et ems eer elas ee ta 540 105 
MeN AG ON ce ee | aecealococe o 76, 800 G04 oho orec ao lsteee ees eee 76, 800 160 
Mummichos 222s ses-ce|soeeae 140, 000 SOOT ERS Sen 2 See Sele see 140, 000 800 
Perch, white.... i: 26,500 | 1,738 
Perch, yellow... 13, 568 981 
SCUpwsseceereee 8, 250 823 
Shadi oes 436, 604 | 15, 257 
Sheepshead ..... 100 12 
Spanish mack’. 105 21 
Squeteague ..... 172,689 | 7,167 
Striped bass..... 29,735 | 4,069 
Sturgeon.......- 2,045 53 
SucKercee se seeee 88,998 | 4,253 
Sum-fiss.---2..- 1,010 96 
Whitebait.......| 5 24,510 | 1,784 

Totaleeeesees 51, 982 |3, 264 585,105 | 18,799 |290, 911 | 8,402 |58, 324 {3,490 | 2,707,864 | 81,985 

Total vessel 
and shore .|51, 982 |3, 264 |175, 127,422 | 460,563 |290, 911 | 8,402 |58, 324 3,490 177, 736, 396 538, 351 

Nore.—Of the menhaden taken by Suffolk County vessels, 140,200 pounds were landed at oil and 
fertilizer factories in Maine, 15,421,800 in Rhode Island, 50,426,200 in New York, 92,461,400 in Dela- 
ware, and 19,871,000 in Texas, as they were caught in those respective localities. 

Table showing, by counties, the yield of the pound-net fisheries of New York in 1901. 

Kings. Richmond. Suffolk. Total. 

Species, 5 — 
Lbs. | Value. Lbs. Value. Lbs. Value. Lbs. Value. 

Shore fisheries: | 
Alewives............ 12,870 | $360 3, 600 $10 155, 105 $1, 895 171, 575 | $2, 265 
Bite=fisb) ss eeeeneeee 400 20) ogee Bence 90, 290 3, 382 90, 690 3, 402 
BONGO <2 - ce coe pee soc cesa|eeeceee Apes eee 184, 232 6, 870 184, 232 6, 870 
Butter-fish .......... 169650) E14 SO) (eee ee mene 521,032 | 24,329 590, 682 25, 809 
Geroesc25 2% Jasas oe Soe socn Memeo ne ele nee comllece cece. 1, 570 123 1,570 123 
Ora ee Aree re ees cere ee ee ne sel es Sa ee 10, 230 392 10, 230 392 
BIGGS? = Sod ces ae ee |e ee oats weal cree ce ace aocenenae 43, 740 2,972 438, 740 2, 972 
Flounders .......... QeHO0 Mir SOOT SS Shes oa ee 516,163 | 18, 743 518, 663 18, 843 
Ram eafish@c ce yee = Ss ae ey es rane Scopecabord sec ueiceee 29, 156 3, 287 29, 156 3, 287 
Try ae ee eT et Pa Ye SED [i oe eee |) anes Se 3, 240 58 3, 240 58 
Mackeréle 2%. 5. cS cle 2 Sie 5 a Se es 306, 868 11, 040 306, 868 11, 040 
Menhaden .......... 4, 200 BO eeesee clecceemmme 3,531, 900 7,311 | 3,536,100 7,361 
PONG Hees aes hab steele ewes | cdcce 5 eel eeeeeeee . 42,581 1, 240 42,581 1, 240 
Salmons te seo aksee pee alee [Lda t Pepa 163 78 163 78 
BCUP Secs elo ee ee Sich intele Hel octets sere ee cece s 515, 894 14, 394 515, 894 14, 394 
Sts bassie. SP see [Peale cee eR ee eee 65, 211 4, 558 65, 211 4, 558 
SCH TODINSs<ooscee oa leccaien oe |- onc cas loweeesn essere oete 885, 000 433 385, 000 433 
Shad 4,500 | 240 38, 150 2,180 9,771 580 52, 421 3, 000 
Skates s. Fo oP so aeee | Kee eso ccs cee 137, 970 104 137, 970 104 
Spanish mackere]c:|5.22 Ss. cale ese ecco sce = \aastenact 3, 734 861 3, 734 861 
SOIR es ec, Gee 4: 800i 206 )| <2 ch5c05 Heparin Fete SN ag eee SS 4, 800 206 
Squeteague......... 13, 800 GY) le eee eee 1, 671, 241 47,600 | 1,685,041 48,120 
SCUIGi oso ea aed oaeece calmeeteee eee ee eualasee es fae 180, 846 5,114 180, 846 5, 114 
Striped basse yes e. a eel eee esac] tt cece 24, 769 2, 957 24, 769 2, 957 
SURE COM Aan eee ne tee eee 1,500 165 iseeaete: bees ease cee 1, 500 165 
Sw6ll-fish =. 2502.2. cise nceese| os eee cee Pose ogee 134, 870 101 134, 870 101 
Tartop sake: 05 SLE eee eee sees | soeemamee 13, 561 324 18, 561 324 
Wihitivig: 2S. so Veco tad le sabe oe ee ere eee Cees ee 33, 975 480 33, 975 480 

OUR wets sree 112, 720 | 2,976 43, 250 2,355 | 8,613,112 159, 226 | 8,769, 082 164, 557 
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Table showing, by counties, the yield of the gill-net fisheries of New York in 1901. 

Albany. | Columbia. Dutchess. | Greene, Kings. 
Species. : — : 

; Lbs. |Value.| Lbs. Value. Lbs. Value.| Lbs. |Value.'” Lbs. |Value. 

Shore fisheries: | 
Alewives........ 202 $6 2, 500 $35 933 $28 | 1,000 10) Pape el Paes te 
IREEG BSG WLVGe See | Sere mern| = ee in mene soy Sse 2, 263 TSG | See eae ae See see (eeaepmeee abe Re 
SDR basa ee eer ee aleec aaa 214, 600 6, 736 877, 312 | 26,320 | 81,710 | 2,945 | 17,100 | $1,195 
NULipedbasse fea |seeas sales seis sesieicin sy \aabosheae 1,608 208) |Basee---|ase= sc Sobecasé \a ie ote 
Siumaeonmecns ate meeee oR ee = eae 125 8 15, 181 908 | 5, 280 DOOM Ae ate oat ae tas 
(Sp RW Gis Sees das Sanaa losotoog Saas eee ares 924 463 | 1,200 GOOn/ Saas setae es. 

Motalsessseee 202 6 | 217;225| 6,779 | 898,221 | 28,058 | 89,190 | 3,867 | 17,100 | 1,195 

New York. Orange. Putnam. Nassau. Rensselaer. | Richmond. 
Species. —— | 

Lbs. |Value.| Lbs. |Value.| Lbs. Value. Lbs. Value.| Lbs. ‘Value. Lbs. | Val. 

Vessel fisheries: | | | | | 
IB IIe fisher os |e ae ae ee eee | eee Sle rs HL2OSS ZO SO Hp2|e - fe s |e sae | BEeSsA opees 
BoOnitoe ees co <|lee sen Nee AO Ree eee ae eoee senate 260, SIT P ecole ae See | ae eee 
Mackerel ....... TST DOO | 7A DO0 Sense ns ee aemee eosaee oes Dae cael (See camel eel amen | 
Spanish mack- | 

ereleecee eae ess -- 5. [pes cas ell b hele esate {Weep istays |e Seats 80 1G|es= =. te eee | Soe os eee 
Squeteague .....|......- Beatisos|Seosned bocasso||eoe Re Smee ZO SADE STO Yi arerestge |= cea Loree ee 

MOM eacee TST BOOM THO keene eee nl feces Wee BONG GOGO NGOS |e eee ee | sees seen eee 

Shore fisheries: | ig a - 
PUG WAVES ners = ae lea ame tee seme ct Se ae -lsg nee al o<lanes en oe aes feels 700 $19) aes 
TRUE KSSI OHS} a1 ee Se pape tesl| See esoa |h  eee ( ere MOM Arete oO Mes Me Meee aes 9, 950 UAE RS ee |S ees (eecbodl bp oscee 
Perehmewiniten clos cccs|aaqeces2 DE DADS DLO Z| ueece | Saitocea| a= senate SOA eee. = Se cea ees cl [eee 
Shades 5-2 = 3, 600 250/207, 600} 6,.228)/50, 800) $1,524).......'.......|......|.-....-|59, 200/$2, 960 
Squeteague ....-}.--.--.. eae scale essealineas saa soe sere se 7, 700 By ae eae alae melee 2 Oe 
DPUrIpeOI PASS seas = |\sar oo ac eeee 2, 798 Spl|See eee {(epeestcks SPIE y pene eure. Sep MRR Ae ST es Goce ee | 
SLUR OM. care cck.eses os hea ee 3, 253 i 13 9 [eee 1k Spel ree Sie tapes ll ayers cep eermeree eABAa) Seeb se 
(CEA) get aa oa eee tee (een 32 1G ese [Seapsce|sasecco||ss252So)|-shoen Gereaccllosecer||senos 

Motalec--. <2 3,600| 250/216, 228| 6, 879/50, 800| 1,524! 17,650 1,036, 700 1959, 200) 2, 960 
Total vessel | F = | 7 i al 

and shore.|191, 100) 7, 750/216, 228) 6, 879/50, 800) 1, 524/177, 310, 11, 689 700 19/59, 200) 2, 960 

Rockland. Suffolk. Ulster. | Westchester. Total. 
Species. 

Lbs. | Value. Lbs. Value.} Lbs. Value. Lbs. | Value. Lbs. Value. 

Vessel fisheries: | 
Ble fishweeae Felon oc eeal aes GORA S4- S49) aaa eae (ena Aeon. cere |e os Se 199, 287 | $13, 901 
BOM CO see see eee sayeicte/ors| aoe 210 Oi Se ere sil pens ore lage reais Beecetas 470 22 
Flounders....... Hees oe |e S 28 To MOOHNe G22 Ne eM Re ae), Semen 15, 196 622 
INE OIRGIRET| Se See cel Bees ce tere, Ceeememe | ae gel (tee eee | ae emer | [age coe. 187,500 | 7,500 
Memhadenieesees = |\oocs5 20 oeoncee 1 6645 400) P32897' || Stee seal Weise bos ae ane Peederes 1, 664, 400 3, 897 
SCUpia:sea-n-.o2.2 eS eter eres 1,160 BY ee ae Se lactis aoe! BooGhees Condsaes 1,160 54 
Spanish mack 

GHGll) Sonesesesad Geeesese BE Aeeee Pere CEEE Gere see PBEeRare sete eH EEE ESEee Pecos 52 80 16 
Squetereue se. 4 ieee a | 2 eS ee ZA G220 POOL le ie erectell erie all Saas, aa clal sronmiacae 204, 072 6, 984 
autores so... 222: eeeeetas Seescaeee 86 Ae ee want eet eanalrsmogaec|saeeicarcs 86 4 

Motels fen. 2 Wecnedoes loadsa S925 4 OSIM A SSA accra cial oecisieiay-ya| eee tal ne eter 2, 272, 251 33, 000 

Shore fisheries: Feqam eae pal iter gpa oa See 
IN AES 10 a5 Oa oe Ones] RECERCAT Ree Ee eS eee 900 LSA basses el Habe eee 6, 235 145 
IBliertishhese acs le ceeice|ascaee GZ OBOMIFAROGO essere nae aeclese ce neelcoe ccs | 76, 980 4,783 
LEO MUO te aes Sots] See eeane omee A 2,700 145 2,700 145 
CarpnG enmame ss esete ee | sacs 4, 200 | : 4, 200 252 
Cat-fish 9, 000 9, 000 540 
Flounders .. 10, 600 10, 600 798 
Mackerel 7,470 7,470 614 
Menhaden 597, 200 597, 200 2,048 
Rerehewhitescese 1475,  GSOuiso< oe 15, 183 911 
Ee 2 ae 2,050 2, 050 185 
SOND Gone pe coe See seen ae 3, 500 3, 500 149 
Isfoo), SERS ee espe Sea see Seen 800 fesse | 800 72 
Shadi asgsececce Door DAO) |r GO! | eezta.amiclere atel| Steere rete 687, 160 |20, 615 |466, 400 | 13,992 |2,897,722 | 89,925 
Spanish mack- 

G08) ee pemb cen SeoeeDes EA seaee 75 1S ESS SEs Msce ee SSeS aaee lScacreet 75 15 
SqQuetes euler sla ees oa 197 OSHRIESROG Gy Sects ace lace neal ec aise o cleseencate 205, 685 8, 388 
Striped bass....- 1,124 140 220 33 1, 604 201 5,416 | 577 12, 770 1,505 
Sturgeon ..2..-2. 1, 629 49 3, 106 | 3,722 6, 392 345) 721 | 387 106, 687 5, 843 

Caplan ee eee eet 2,024 | 1,079 85 43 26 | 14 4,291 | 2,215 

otal sess = 236,468 | 7,438 | 967,960 21,787 (698, 841 |21, 363 |490, 263 | 15,372 |3, 963,148 | 118, 533 

Total vessel | 
and shore .|236, 468 | 7,488 |2, 893,051 36,634 |698,341 |21, 363 /490, 263 | 15, 372 |6, 235, 399 | 151,533 
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Table showing, by counties, the yield of the fyke-net fisheries of New York in 1901. 

Albany. | Columbia. | Dutchess. Greene. Kings. 

Species. + = | = SRS | 7 aaa 
Lbs. | Value.| Lbs. | Value.| Lbs. | Value.| Lbs. | Value.| Lbs. | Value. 

Shore fisheries: 
Bullheads....... 18, 892 $945 | 17, 966 $900 30, 735 | $1, 587 6, 009 $300). .52 oe eres 
Carp Americanos seers. ccs mes 1, 158 YATE Rea ria lesdeaate 1,300 26°) <2. socee ae oeeeee 
Carp, German ... 510 96 Vase een| pocoe tee | eeeemmaes lecemeaes 81 4))| Sieeees | pee 
ysis) 255 05nd bee ee se | 69 3] 2,050 LOS shee: = S28 saae eee lecesentelee eee 
MelSta eee e d44 49 89 8 | 341 25 15 1| 2,100 $378 
Perch, white ..-. 38 4 724 65 | 939 | 56 | 200 16°). 22c2Se| =e eee 
Perch, yellow ...| 1,203 120 | 1,550 133 3, 578 | 286 | 588 49: |! 2 eee 
SDA ee Sa ex Se eee eC ee ee | tere orate Parte e siate | = crorein te rarer | 24,375 1, 280 
Sturgeon........ 804 16 283 Doleeeree es |eacen ose 108 ie eae) ae eS 
Suckers .......-- 3, 254 117 | 3,424 116-9, 600 480 1,139 38° | 5.535321 eee 
Sun-fish ..-...... 915 92 | 1,443 D7 | 4, 491 369 112 11" || tccetere eee ee 
MOMCOGEE saws ccliscesmeceiles ss sceeoeet — oleae toe ch winasle | sotingee| Meseeren beeaeene 300 12 

MTotalensseees 26, 160 1,369 | 26,706 1,378 | 51, 734 2, 856 9, 552 447 | 26,775 1,670 

Orange. Putnam. Queens. Rensselaer. Richmond. 

Species. 
Lbs. | Value.| Lbs. | Value.| Lbs. | Value.| Lbs. | Value.| Lbs. | Value. 

Shore fisheries: 
Bullheads.....-. 4, 000 $200 375 SLO oo ssaae elcome 5, 086 $252 
(Ofna, Crone hole) eee SeclssenGosollsesoocus| |socceqnd pssesnes laskasoae 85 4 
Garis son see: 600 30 20 Da 2 estes |b ee cece ect cccecllleee meta 
12? Se eee 60 AG eee ns esse 1, 200 $120 204 19 
Perch, white.... 413 25 80 | Da Reed ase sree 49 5 
Perch, yellow... 380 26 | 40 3h Reseeees eeemioee 415 | 42 
Shades ces secs |sceneecleccenet eee eee Peseta Pree anil Messrs lieteees lee sszece 
Siibe 20) les coeese Bsoaceec semnode5) boo coneel baokanad saese see s65 sags 499 LON ope 
Suekers)..-: 5.-. - 5, 200 260 700 BO: tc chees sloatemace 1, 341 ODiaee 
SRG eens one Soe seed Lansoors BBacasan repocsae Rsaaraatcl asnessnc 810 81 

Se ———————————————E_———— 

Total =..52- 10, 653 545 1,215 63 1, 200 | 120 8, 439 468 

Rockland. Suffolk. Ulster. Westchester. Total, 

Species. = = : = ; 
Lbs. |Value.| Lbs. | Value.| Lbs. | Value.| Lbs. | Value.| Lbs. Value. 

Vessel fisheries: 
Rlound ers: 2S se eee eke eee ae 124" 900) 135, OFF ea. - see Saeceeoalcn wee eer oem ee = 124,900 | $5,017 

Shore fisheries: ‘penaa eae ace |e en a | =a 
Bullheads....... Hee || OSD) |Lep en oatellesosoane 29,191 | $1,461 | 5,208 | $260 | 122,216 | 6,114 
Carp ;Americanls|<.-2ssc-|-asscc-|o<ceneee-|secee ses 300 7 fa| oeersee aceetec 2,758 59 
CarpaGerman. fale cceae lesen 880 52 217 Ditsececc ks Somme] 1,773 91 
(Cai-fishi 2 oc. 595 31 | 19,040 963 200 10 760 38 | 23,334 1,179 
Meso 22% ee esis 73 5 1, 000 80 200 16 | 675 48 6, 501 753 
Rigundersis 48-4) 5 lene cee 4783035 || PONG41 eso See oe esee ee lee cers scr [hye ceree 478,035 | 19,641 
Perch, white.... 470 29 2,700 164 549 40 432 | 26 6, 594 435 
Perch, yellow... 360 Gal ee OS saree 3, 236 263 438 31 | 11,788 979 
Shadtss5 enc Se |So8ee500| Beso cod soscceeed Baacces seeSeeeq|s5a5555c\255s0=55)ss5csose 45, 725 2,500 
Squeteague ..... lnacepece|teascuis 100 Woh eal oi tereretetel| Sere ererae eter =—e 100 4 
Striped! basse ccc accc- soe |emeesee 320 BO Me reece cemimsece eect eeer eee etree 320 49 
Sinieero ness. See Socco oon lero] So oe OSA Goeb sci Pappa oc hioonaas Monconcs |laossanse ; 1,694 33 
Suckersi-.-.---- 5, 997 B00) |e ecccc akie|emeeeie se 3, 080 128 6, 504 325 40, 239 1, 854 

SBR 1, 003 
681 

1, 152 
340 

Total sa. 12, 299 631 | 563,115 | 23,114 | 41, 067 2,263 | 14,017 | 728 | 814, 282 | 36, 867 

Total vessel 
and shore.| 12, 299 631 | 688,015 | 28,1381 | 41, 067 2,263 | 14,017 728 | 939, 182 41, 884 

Table showing the quantity and value of lobsters taken in pots in New York in 1901. 

Vessel fisheries. Shore fisheries. Total. 

County. - ae - a ee 
Lbs. Value. Lbs. Value. Lbs. Value. 

1. 01,3: lee Sn A eS a Eoin 82 a sl Bae ed Pe 10, 960 $1, 126 10, 960 $1, 126 
ING Wie WOtKieen sec onc ne ca coke eee sees 21, 000 2, SAO wae se ence |eeaeeceeee 21, 000 2,520 
RichMond> 2. sic6225 sho oes eee 47, 867 5, 744 14, 200 1, 704 62, 067 7,448 
Bulolkc lock osse Sesh iiiee see mee eee 28, 580 2, 388 44, 132 4, 564 72, 712 6, 952 
Westchester io. cone srs 5 eisee ooo eee peer eenea | noun ated 16, 800 3, 696 16, 800 8, 696 

Total ers Kvn cme haste wont Cutewe. sees 97, 447 10,652 | 86, 092 | 11,090 183, 539 21, 742 
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Table showing, by counties, the yield of the dip-net fisheries of New York in 1901. 

Albany. Greene. Nassau. al Suffolk. Ulster. Total. 
_ Species. : d | i 

Lbs. | Val.} Lbs. | Val.} Lbs. Val. |Lbs.|Val.} Lbs. | Val.| Lbs. | val. | Lbs. | Val. 

Shore fisheries: | | 
Alewives....-. 434 PO) BETO | AS | peancccs) Saacsne 248 bp bs Sop |) ae |3, 866 | $95 | 6,148 $146 
Bullhesds==55| 210)" Ail |b2sae2 ese eeeeten Peirce Le O6 4 evo ees) | Pek eeeee. tear 316 16 
Carp, German| 275 | 14 |..-.--. legscclbericansaiesecere 50 Sr leemsan | Sacosleosceatancae 325 | 17 
eee, aavrrs.|| 0) || G1 \) WW) || Ine ecodesd|te Set oaeshsqllee ase) econo |sesec leer seems 460 | 46 
BRereh: yellow! 17d0|) 183) 290) 129) |'F. 5522-25... 72 We | eemanMee nsi|eant> foscee 537 54 
Sturgeon..... 400 ol aoa nal ladeoel Seeserse) Seer 300 Gil se cete ewe oe le cectne eres 700 14 
suckers... ..- S110) ||| dy Ns ss Baca ecan tod! Gacaacte 185 0 \\ess5s0 pacco|lsasees Weer 565 22 
(Orapstsotteees (sae eee eae ieees: 93,200) $1 140) oe. 5215.5. 6,440 |$844 |...... ieee 39, 640 | 1,984 

Totalese.- 2,224 | 110 |2,000 76 | 33,200 | 1,140 | 961 34 |6,440 | 844 3, 866 95 48, 691 | 2,299 

Table showing, by counties, the yield of the line fisheries of New York in 1901. 

Nassau. New York. * Richmond. 

Species. | 
| Lbs. Value. Lbs. Value. Lbs. Value. 

Vessel fisheries: | 
PB Mechs ears cei se onie meeie eo ceeies coaailisisin= asec 83/1305420) ($436 1925) lea nea aoe areas 
COMP M en oo. esses tee ose | 276,920 | $11,158 263, 700 13, 185 73, 451 $3, 673 
AMG OCKS eee asses oe neem eee | 44, 750 1,772 3, 333 100 500 15 
PE aNKGieere cose Cae eae ee ee aroinis | 1, 900 AGS hes Bais oe aasal| Roem see ael esse atieme oi ween teeta 
SOS) B28 Cb awat nels Se neee Sees eaes pode saccese Pesocscess 17, 800 623. cae eee oes eesenns 
SCHAD ASS eee cee eee eee en sen Ee eenioectinon lkamewanee 42,768 2, 566 5, 200 312 
DOQUETCA PMC aes te eee meee ee | ieee ica | amie area 3, 250 a B10 eee ean Seem 

rs 

{Moye ae ae ee SS ee See 323, 570 12,976 | 9,067,271 453, 529 79,151 4, 000 

Shore fisheries: 
(Crave lea eee ee ee ee ee 21, 200 (3 ol PRS SEAS Res cl EOORC OOS IG BREE DORcC a Meee sre 
UHC OCRamtte cise eens e aoc eames | 3, 250 SORES acre ea Soe coe eel a eoe eaas oe ee ereee o 

Ota ee eee Sesame ae ceeze 24, 450 OF Bi nape Sater enone Sie rrsfare [ie o-te taje ever Ware yr ete 

Total vessel and shore .....-. | 348, 020 13, 954 9, 067, 271 453, 529 79,151 ' 4, 000 

Kings. Suffolk Total 

Species. : 
Lbs. Value. Lbs. Value Lbs. Value. 

Vessel fisheries: | | 
8,855,915 | $443, 702 

2,445 100 
726, 231 33, 468 

6, 499 242 
74,378 2, 960 
9, 700 216 
4, 100 82 

49, 065 2,277 
86, 484 5, 430 
1, 230 36 

Spanish mackerel......-.-....--- 10 OA EE be Reece oceeccoete 10 2 
SGUECLEROUICL © se een ama teen 2, 800 120 7,045 331 13, 095 581 
Shiey eel) OnrGp a ooo el ae ee Eo oss cee esos lbcoamociod| 280 33 280 33 
PAWLO Gat ws c so soo: Cone soe sme se ome | 1, 300 78 15 1 1,315 79 

UOT RTH Le eo ec ee a Se 103, 160 5, 137 257, 595 13,566 | 9,830,747 | 489, 208 

Shore fisheries: | 
IBMesfiSHi ans Ho 2. seee acess anacsaee 51, 000 2, 960 26, 250 1,570 77,250 | 4,530 
ROMO emose Secs cee seca. s asco ees 2, 500 100 2, 380 70 4, 880 170 
COG aeons: Sears scenes 58, 506 2,765 356, 010 14, 443 435, 710 18, 056 
LOGI aeee oe aoe ae ee eee 2, 000 200 1, 200 72 3, 200 272 
MVOuUMd ers os sane ae se soe ta. een 6, 200 310 18, 100 743 24, 300 1, 053 
Hid do@kaes.eesss naceieer mac a2 at ayeie 12, 600 600 70,475 2, 826 86, 325 3, 556 
IBN Loa ee Be Cee pees 21, 900 548 4, 980 96 26, 880 644 
Lire Ye ee iS a ce eh ee 18, 800 Sy otl Iscopesecoood Pconnecans 18, 800 376 
SCUD ct aceee see ease Reese o-aton. 6, 000 300 25, 265 1, 027 31, 265 1, 327 
DS Gan DHSS a eese ne oo ete nee wciars 5, 300 424 26, 338 1,889 31, 638 2,313 
Spanish mackerel 50 100 18 
Squeteague ........-.- 31,810 1, 327 
Striped) bassseenies2<<6 60 
TauUMlOgs oe gence ne an dee eases 12, 000 710 
(Crabs nanos. = eee ae seco aie se eee lnaecleisisis elas. 325 347, 625 1,451 
Crabs soit ons acsnscxwe saicsacetie ns ea ees SAIS sce ce cei 800 120 800 120 

Ota Ss eee eee ee 218, 850 10, 243 889, 343 24,710 | 1,182,643 35, 931 

Total vessel and shore....... 322, 010 15,380 | 1,146,938 38, 276 | 10, 963, 390 525, 139 
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Table showing, by counties, the catch by dredges, tongs, rakes, etc., in New York in 1901. 

Kings. Nassau. New York. Queens. 
Species. == ae PS = SSS 

Lbs. Value. | Lbs. Value. | Lbs. | Value.| Lbs. | Value 
ee | — - SS 

Vessel fisheries: 
Clams, hard— 

Public areas ......- lose ater els cae meas 375440) SG; L60N |e Soe. Soleo es eS ee 
RUSS CS eee eee | ere en ee | oa nae 15, 900 | GRID) |e seneshoc|[sossss4c- | -forte ears Neo ears 
Oysters, market— 
Private areas ...... 7,700 $980 551,600 | $3,350 9,800 | $1,400 172, 200 | $22, 140 

Oysters, seed— | 
Publiereeis.. 3222.2 22...sce<< eeermene s 32, 130 D5 DID" | aco Session o emacs iss xo] a Sen ee 
Private areas co sse0| oe ten se cen] Ceo ATBSA50 pI PAB SSSb yl acc sae c| Soe oe eee | meee eee | ae 

| a | 

Totals sas ae 7, 700 980 | 1,115,520 | 125, 200 9, 800 1, 400 172, 200 22,140 

Shore fisheries: | 
Crabs hard) se es oe seater 12,000 | DLO RE ee aeee |occceccec. cess eee eee 
Clams, hard— 

Public reefs........ | 158, 880 24, 542 322, 384 55, 431 23,600 | 3,677 70, 480 11, 722 
Private areas....... | 60,960 | 22, 400 131120), eS GLG54|2 os eeeee panes Ss ar oi Fe bk coaae 

Clams soit. 2 2. -ceee | 828,050 | 24, 684 115, 300 Dy QLD eee Sets os Secor 2 33,200 | 2,824 
MiaSselsi esc. oo onl een eas cr | eS Aeooce = 46, 500 D210) i scat oeclentenee cn eee ene ee es eee 
Oysters. market— | 

Puplie TeCISSoa2 = ase ences eee Peeaseee Vaiecrworsicce | cesar ese | Watepee ars peat eee 700 100 
Private areas. .....-.| 2,186,520 | 294,757 | 1,460,480 | 237, 156 70, 000 10,000 | 1,179,640 | 158, 245 

Oysters, seed— 
Piblie Teeisssc.. ne |we esas nels assets 31, 500 2,185 | 14,000 1, 000; |-s ssc 555e lee 
Private areas: =~ .cs|e ss cncee eee oe 363; 720!) 245509. |... Soc cea] eos us ek cee eee 

SCHHODS asses soe seasee |e ose pecosesce | 38, 960 SF BUM ABER pemae| Bessanoee| |b onos ees boone = 
Re 

PROt coe he 2, 734, 410 | 366, 383 | 2,398,964 | 335,561 | 107,600 14, 677 | 1,284, 020 172, 891 

Total vessel and | 
SHOPCGS.26-e 2,742,110 | 367,363 | 3,514,484 | 460,761 117,400 16,077 | 1, 456, 220 195, 031 

| 

Richmond. | Suffolk. Westchester. Total. 

Species. 5 aes ; 
Lbs. Value. Lbs. | Value. Lbs. | Value. Lbs. Value. 

as | 5 

Vessel fisheries: 
Crabs hardh<-.<-.2:4) 2-26 acca |teeeeecos 2035600 7 © SL) 612i a2 so | eee ee 203, 600 $1, 612 
Clams, hard— 

Public areas ....... 42,400 | $4,505 96,160 | 23,617 | 16,000 | $1,500 192, 000 35, 782 
Mussels oo oe 2 = = enna = ==] === ===-| |) 200; 000 420 | cc2e-252)osee-see 218, 900 650 
Oysters, market— 

Private areas .......2,000,187 | 267,112 4, 093, 054 544,029 | 14, 000 1,813 | 6, 848, 541 920, 824 
Oysters, seed— | } 

Publie reefs......-.. 56, 700 3,430 | 52, 850 47100); nate cele ace ee 141, 680 9, 805 
Private areas....... | 42, 000 3,000 | 2,549,715 | 179,787 | 70,000 | 6,500 | 3,140, 165 222, 72, 

Scesllopsé:4o52 2:2... / 60,000 3;000)|| 4865900) | 485370) |. 2s-- --|ee eee 546, 900 51, 370 
Shellls).35 57432 eee cn alecs esse Boe ie 1, 236, 000 ALD eee hs 3] See ee 1, 236, 000 719 

Totals <2 - sesh 2,201,287 | 281,047 | 8,918,279 | 802,354 |100,000 | 9,813 |12,524,786 | 1,242, 934 

Shore fisheries: 
Crabs, hard! s--....-=- ESecateeesd LERoseses 228, 500 aA a er STC 240, 500 1, 930 
Clams, hard — | 

Public reefs........ 132,800 | 138,980 372, 944 66, 487 |131, 200 | 20,500 | 1,212,288 | - 196,339 
Private areas. sca. a|h ee ees s eae ae eee aes sacs BT See nia aae-— 74,080 |: 25,565 

Clams: SOfts22 22 <2. ce| ese sceusselnnwee ber 260, 900 19, 220 | 42,000 | 4,200 779, 450 58, 843 
Mussels. oo oil ccc ecis to] aces cece ee eeweeet ees oat nade ao ekeemeee 46, 500 1, 210 

Oysters, market— | 
Public reetses. 3- 452/22 225-5520| sees ae 37, 660 3) 40S oS 5o Ree ee 38, 360 3, 554 
Private areas....... 42.700 6, 505 5d4, 680 12; SA aoa ccs eecemerer ), 494, 020 779, 607 

Oysters, seed— ; 
Publicirediss.- 2552) Fano | see eee 50, 050 2: 1DO0)|- sews | ee Sse tes 95, 550 6, 745 
Private (ATCAS: 6. cclassetc cee eee 67, 410 he tl RRR Pa eeeser 431, 130 29, 833 

CoH) 0: EE eee (ee One ccna 528, 864 BOS Tilt 2 seoe eek s seat 562, 824 55, 967 
Bhellge ssa. Seda eesas arse ec aceoe 1, 050, 000 (7310 Fa ees | ae aee 1, 050, 000 611 

Totaliecoos.ce-2 =e 175, 500 20,485 | 3,151,008 | 225,507 |173,200 |} 24,700 |10, 024,702 | 1, 160, 204 

Total vessel and 
BNOre 2 sa8 22 ace 2,376, 787 | 301,532 |12, 069, 287 |1, 027, 861 |273, 200 | 34,513 |22, 549, 488 | 2, 403, 138 

————eaertc ler Cm 
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Table showing, by counties, the yield of eels in pots in New York in 1901. 

Vessel fisheries. Shore fisheries. . Total. 

Counties. - 
Lbs. | Value. Lbs. Value. Lbs. Value. 

RAIN PSA ek Sale So = hee eee meee Rae oye 28, 500 $2, 280 59, 700 $5, 243 88, 200 $7,523 
WaSSa Ue 72. Sah ee SERRE RNS See eat 67, 190 4, 802 67,190 | 4, 802 
QUCCNSE eth ee. oe eee a Sane eae 38, 960 3, 300 38, 960 3, 300 
Richmond 2, 600 208 2, 600 208 
Rockland ~~. -.- 4, 800 240 4, 800 240 
DUO ee a ee ee ee ee Fee no Ee eo 256, 008 15,734 | 274,508 16, 859 
Westchester 9, 900 503 9, 900 503 

Total 439, 158 30,030 | 486,158 | 33, 435 

Table showing, by counties, the yield of fish by spears in New York in 1901. 

Kings. | Nassau. Queens. Suffolk. Total. 

Species. —| ——F 
Lbs. | Value Lbs. Value.| Lbs. | Value.| Lbs. |Value.| Lbs. _| Value. 

3 | : | a | = | a | 
Shore fisheries: | | . | 

Hela #4 eS | 11,480 | $1,110 | 67,500 | $4,420 | 12,050 | $1,114 | $4,180 | $5,312 | 175,210 | $11, 956 
Flounders ....|........|.--.--.- BRIS es 9206) fear eee | cee | 600|  30| 5,750| "236 

SS en EES ES 

Totalea a 11, 480 1,110 | 72,650 | 4,626 | 12,050 | 1,114 | 84,780 | 9D, 342 | 180,960 | 12,192 
| | 

Table showing the extent of the menhaden industry of New York in 1901. 

Items. No. Value. Items. No. Value. 

= ce 
aa | 

HAL OBIE = 22 (<2 a eae oan eae 3 | $405,500 || Steam vessels fishing ...._. | a32| $357,500 
Gashicapital y= a. oes scan | etecss ee 5 1538, 000 TONNALE Se - ss ae een eee 2, 646 | bo wae te 
Persons in factories ........ 191) | tS -e2 eae. Ouvih sere ae Se ee sae 99, 350 
Persons on vessels.......-.. TESS Bocce ees Seimestc eae oes her ss: 63 | 32,500 
Menhaden received ...._.-- 84, 043, 667 | 125,582 || Sail vessels fishing......... 3 | 3, 700 
Tons of dry scrap prepared. 4,357 OTL al) 2 ROUT AL Crass een eee 64 | Bea eS 
Tons of acidulated scrap QUtRTEISas4 Pes ee ol. Saceee Sones 2,245 
DICPALEM see = ser eiea= 2,019 22, 504 SCINCSs..coSscse Soe seo ss 3 900 

Gallons of oil made .......-. 656,286 | 156, 638 | 
| 

aThese vessels also supplied menhaden to factories in Delaware, Rhode Island, and Texas. 

Table showing the extent of the wholesale trade in fishery products of New York City in 1901. 

Oyster | 
- Fresh-fish | Salt-fish a, Sponge | Miscel- , 

Items. trade. trade. we clam! ‘trade. |laneous.| 7°tal- 
ade. | 

Number obAnrmse. oscc<se<a2ssees5<2 5D 25 27 12/| 6 125 
NuUMmbDEMOL PersOUS = S22222222s<22 55-8 648 440 478 232 32 1, 830 
Value of shore property ...-.....----- $1, 081, 425 | $796,150 | $154, 150 | $883,750 | $125, 550 $3, 041, 025 
Amount of cash capital-2--..=.-.---- $813,000 | $691,500 | $438,000 | $555,000 $86,000 | $2,583,500 
Amount paid for wages............-. $344, 110 | $204,712 | $176, 445 | $125, 848 | $17,258 | $868, 373 
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FISHERIES OF NEW JERSEY. 

New Jersey is very favorably situated for carrying on extensive 

commercial fisheries, and, as all parts of the State have easy rail 
communication with New York, Brooklyn, Philadelphia, Jersey City, 
Newark, Camden, Trenton, and the immense population of the States 
of New York, New Jersey, and Pennsylvania outside of the above- 

named cities, the fishermen have a constant and ready market for 

their catch. 
As New Jersey fronts on New York and Delaware bays, the Hudson 

and Delaware rivers, and the ocean, both salt and fresh water species 
are taken, and fishing is carried on throughout the year in at least 
some part of the State. In the spring many of the fishermen along 
the coast and in the interior resort to the Delaware and Hudson rivers 
and participate in the shad fishery, after the close of which some of 
the river fishermen engage in salt-water fishing along the coast. 

An important feature of the fisheries is the increasing number of 
sailing vessels and boats fitted with gasoline and naphtha engines as 
an auxiliary means of propelling them. This applies not only to the 
vessels used by clam buyers and clam and fish transporters, but many 
boats under 5 tons burden used in the clam, shad, oyster, and pound- 
net fisheries are so fitted, giving much greater facility in carrying on 
fishing operations in variable weather. 

The increasing use of steamers in dredging oysters from the planted 
beds in Monmouth County is a noticeable feature of the industry. 
Formerly this work was done by sailing vessels owned by the planters, 

but lately they have been using these vessels merely in the preliminary 
thinning out of the beds or carrying oysters to market, while steamers 
are hired to dredge the main body of market oysters. By operating 
in this manner but few steamers and men are needed to do the work 
which formerly required a much larger number of sailing vessels and 
men to perform. 

A point in connection with the pound-net fisheries which is not 
shown clearly in the tables is that for every net set in the water the 

owner has a duplicate on shore. As the net after being fished for sey- 
eral days must be brought ashore to be cleaned and repaired, the 

fishermen have the duplicate net to put in its place, thus avoiding any 
loss of time in fishing. The value of these duplicate nets has been 
included in the general value of the pound nets, but not the number. 

During the past ten years the ‘‘stop net” has been much used, prin- 
cipally in catching German carp. This is a long, fine-meshed net, 

which is stretched across the mouth of a small creek or bight at high 

tide, preventing the escape of the fish when the tide turns. As the 
tide recedes the ground is left bare, and the fishermen walk along 
the inner side of the net and pick up such fish as they want. Unfortu- 
nately this net does considerable damage, as the mesh is so fine that 
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but few fish can go through, and many too small to be of any value 

to the fishermen are left upon the mud to die. 
Bag nets, which are used only in Burlington and Atlantic counties, 

principally on the Mullica River, are large, bag-shaped nets and are 
operated under the ice. Holes are cut in the ice, through which the 
net is lowered by means of ropes attached to it at each side of its 
entrance, and the tide sweeping in fills it out and keeps it extended its 
entire length. When the tide turns the net is lifted out of the water, 
emptied, and fished the reverse way if the fisherman desires. 

German carp.—Vhe catch of this species in 1889 was 2,725 pounds, 
valued at $218, while in 1897 785,409 pounds, worth $39,370, were 

taken. Since 1897 the catch has been steadily declining, amounting in 

1898 to 245,983 pounds, valued at $13,884, and in 1901 to 227,419 
pounds, worth $14,290. Asa result of the good prices realized this 
fishery will probably be prosecuted with greater activity in the future. 

Shad.—Yhe shad season of 1901 was good in nearly all parts of 
the State, and all but six of the counties show an increase over the 

figures for 1898. The decreases in these counties are insignificant, 
while the increases in the other counties are important. In 1898 
the catch numbered. 2,749,723, valued at $293,173, while in 1901 the 

number was 3,243,142, which sold for $475,202, an increase for 1901 

over 1898 of 493,419 shad and $182,029. The greater part are taken 
on the Delaware River and Bay, and the remainder comes chiefly from 

the Hudson River and New York Bay. <A few are caught along the 
coast, principally in pound nets. 

The following shows the number taken in each county of the State: 

Table showing the number of shad taken in each county of New Jersey in 1901. 

Counties. No. Value. Counties. | No. Value. 
| 

ATIQTEDLG) Scenes cence ceece 1,170 $293) Il MerGene -(cjs\c)a115 «(= !efaie se le= == 52, 140 $15, 117 
Bergen ....... ae 144, 315 O16477||\eMaddlesex <: sasccea- 2-2-5 2,217 418 
Burlington ... a 331, 390 5Sh5454|| Monmouth aes vase c es sietlr-i- 58, 096 11, 768 
Gamdens.2-2.42--=0 50 350, 690 46, 144 2% 929 
Chg MIEN? S58 Seadadeessased 1, 766 444 180, 894 
@umiberland=: 7-2 cess-2 24-52 275, 750 38,415 || S 342 
Gloucester. -se= asc oane 468, 097 66, 863 1,710 
IGIGSOnee es. ete wee osteo ne 184, 500 27,675 ee 
Te fwiaives gs (0)0) -ao se eoeccoeooer 13, 912 3, 998 Rotale = j-5-cssees--ne 3, 243, 142 475, 202 

Sturgeon.—The sturgeon fishery of New Jersey is prosecuted 
chiefly in the Delaware River and Bay, a small percentage of the 
catch being taken in the ocean. This fishery was at one time very 
extensive, but is rapidly declining; the fishermen are growing fewer 
in number each year, and as the season of 1902 was less favorable 

than that of 1901 it is probable that few persons will engage in the 
fishery in 1903. A gill-net fishery for sturgeon in the ocean off Holly 
Beach has been in operation for several seasons with fair success. 

Efforts have been made in recent years to propagate sturgeon in 
the Delaware, but on account of the difficulty in securing a sufficient 
quantity of ripe spawn very little has been accomplished. 
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The following table shows the quantity and value. of sturgeon, 

including caviar, taken in New Jersey in various years since 1890: 

| ] 
Year. | Lbs. | Value. 

8, 635, 350 $90, 085 
3,520, 370 86,419 
3, 187, 342 64, 982 
1,013, 604 94, 056 

868,326 | 100,966 
188, 027 19, 352 

Oysters. —Since the last general canvass of this State a number of 
changes have occurred in the oyster industry. For many years the 

planters had been striving earnestly for State control of the industry, 
and in 1899 success crowned their efforts so far as the Delaware Bay 
was concerned. Under the provisions of an act passed in that year, 
‘Sall oyster grounds, lands, and beds included within lands of the State 
of New Jersey under the tidal waters of the Delaware Bay and Maurice 
River Cove” are placed under the exclusive control of a State oyster 
commission, composed of three members, to be appointed by the gov- 
ernor, all of whom should be directly interested or engaged in the 
oyster business in this region. The commission is authorized to 
appoint an oyster superintendent, who has immediate supervision of 
the industry and attends to the enforcement of the law. 

The law further authorizes the commission to lease to ‘‘ applicants 
therefor any of the lands of the State under the tidal waters of the 
Delaware Bay and Maurice River Cove south of the line running 
direct from the mouth of Straight Creek to Cross Ledge light-house, 
and commonly known as the ‘southwest line,’” to be used for the 
taking, planting, and cultivating of oysters. The granting of leases 
to nonresidents is forbidden, except in cases where such persons 
already held ground at the time the law went into effect. Leases are 
granted for terms not exceeding thirty years, at an annual rental of 

not less than 25 cents per acre or fraction thereof. Persons having 
ground or grounds staked up at the time the law went into effect are 
entitled to have lease or leases for such granted to them in preference 
to others upon making written application to the commission within 
a certain time after the act took effect. Leases are to be renewed to 
the original lessee at the end of each term should he care to continue 
the business. Penalties are provided for persons robbing such beds. 
All the natural oyster beds of the bay are exempt from lease. 

All vessels and boats engaged in the industry are required to pay a 
license fee of not exceeding 52 per ton on the tonnage measurement, 
and these licenses are to remain in force for one year from the time of 
issuance. All vessels and boats must be wholly owned by citizens and 
actual residents of the State. 

The law further provides that no oysters shall be taken north of the 
said **southwest line” except from April 1 to June 15 of each year, 
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while it is forbidden to take oysters south of the ‘‘line” except from 
September | to June 15, both inclusive, of each year. Except on the 
natural beds south of the ‘‘line,” no oysters can be taken on ground 
not leased of the State. The seed beds are located north of the ‘* line,” 
while the market oysters are to be found south of it. One of the best 

features of the law is the provision requiring that all oysters taken on 
the natural beds shall be immediately culled, and all shells and other 
material except oysters at once thrown back upon the beds. 

Jn 1902 this law, with slight variations, was extended to the Key- 
port region in Monmouth County. 

On March 26, 1902, a special act relating solely to Ocean County 
went into effect. This act is similar in many respects to the Delaware 
Bay law. One notable exception is in the setting apart of a portion 

of the grounds to be known and held as public clam-grounds. Leases 
are to be granted for terms not exceeding ten years, at an annual rental 

of not less than 50 cents nor more than $3 per acre or fraction thereof, 
for the first 10 acres leased, and not less than $1 per acre for each addi- 

tional acre or fraction thereof. Persons having ground staked out at 
the time the law went into effect have first claim on such grounds. 
Leases are restricted to actual residents of the State. Persons who 
engage in the business pay a yearly license fee of $2.50. Ovystering 
on natural beds is restricted to the period between October 1 and 
April 30, while all oysters are to be immediately culled and the shells 
and refuse thrown back upon the bed from which taken. In 1902 a 
similar law went into effect in Atlantic County. 

The greater part of the grounds suitable for oyster cultivation are 
now under the direct supervision of commissions authorized by the 
legislature, and beneficial results should soon be apparent through the 
protection given to the planters in their efforts at cultivating oysters. 
The authoritative surveying and mapping of the leased grounds in the 
various sections of the State is progressing rapidly and efficiently. 

During the year ending October 31, 1901, the New Jersey State 
Oyster Commission distributed upon the natural beds of the State, 
exclusive of Delaware Bay, 62,335 bushels of shells. This is done to 
replenish the naturat beds, which are the principal sources of supply 
of seed oysters for the planted beds. There is no published record of 
the quantity distributed in the bay. 

One of the most serious problems confronting the oyster planter is 
the securing of enough seed oysters each year to keep the planted 
beds up to their full capacity. As the natural beds of the State do 
not furnish oysters enough for this purpose it is necessary for the 
planters to buy seed from other States. For many years nearly all 

the seed oysters planted, in addition to those taken from the natural 
beds, have come from Virginia. It is estimated that the oysters pur- 
chased from that State have averaged in late years about $450,000 in 
value. On February 16, 1901, a Virginia law forbidding the export 
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of oysters less than 3 inches in length went into effect and prevented 
the planters from securing their usual seed supply from that source. 
This very much hampered the planters, and many of them, in 1901, 
planted only a fraction of the usual quantity of seed. The result of 
this scarcity of seed does not appear in the present statistics, as the 
small oysters require several years to attain their full growth. Most 
of the seed planted now comes from the Raritan River, Staten Island 
Sound, Newark Bay, and Connecticut. During the season of 1901 seed 

oysters were unusually plentiful on the natural beds off Keansburg, 
Monmouth County. During the past two years drum-fish have done 
considerable damage to the planted beds. In 1902 dynamite was used 

to destroy them in Tuckerton Bay. 
Clams.—During 1901 hard clams were fairly abundant in the waters 

of this State, but in the summer of 1902 they became very scarce and 
the price rose unusually high. Owing to the heavy cost of running 
the large clam vessels of Monmouth County many of the clammers 
tied up their vessels and went clamming in small boats, which could 
be run much more cheaply. Except in Monmouth County the soft- 
clam business is insignificant; here it is centered largely around High- 
lands, where a number of wholesale dealers buy from the clammers 
and ship either in the shell or opened. At Ocean City, in Cape May 
County, surf clams are gathered along the sea beach, for bait in the 
line fisheries. None is used for food. 
Mussels.—During 1901 mussels were very scarce, there having been 

no set in most of the counties during the last four or five years. In 

Monmouth County in 1902 several medium-sized beds were worked. 
In Burlington and Atlantic counties mussels are used for fertilizer; in 
Cape May and Monmouth counties they are used principally for food. 

Terrapin.—On March 25, 1898, a law was passed by the legislature 
forbidding the taking of terrapin for three years from the date of the 
passage of the act, and providing that fishing could be carried on 
thereafter from November 1 to April 1. The industry was resumed 
in 1901, and the catch amounted to 8,232 pounds, valued at $3,135. 
During 1897, the last year before the law went into effect, 15,528 
pounds, valued at $6,096, were secured. But few persons resumed 
the business in 1901, which probably accounts for the small quantity 
taken after three years’ complete protection. The fishermen classify 

the terrapin secured as follows: ‘*Cow,” those 6 or more inches long 

on the under shell; ‘‘one-half count,” those under 6 inches and not 

less than 4 inches in length on the under shell; ** bulls,” all under 4 

inches long. Under the present law terrapin under 4 inches in length 

must be returned to the water. The animal is usually secured by 

means of a short stick with a hook fastened to the end. With this the 
fisherman pokes around under the overhanging banks and in likely 
holes, and hooks the animal out far enough to get hold of it with his 

hands, 
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GENERAL STATISTICS. 

As compared with 1898 the present canvass shows increases, except 
in a few instances. In the number of persons employed there was a 
decrease of 240, but the total investment increased $392,148. In 1898 

the total quantity of fishery products secured in the State was 90,297,118 
pounds, valued at $3,563,766, while in 1901 it was 117,930,964 pounds, 

worth $4,755,522, a gain of 27,633,846 pounds and $1,191,756. The 
species showing notable increases are the following: Alewives, blue- 
fish, bonito, butter-fish, eels, menhaden, white perch, shad, squeteague, 
spots, market and seed oysters. The increase in the catch of butter- 

fish is especially noteworthy, having risen from 262,627 pounds, valued 
at $8,080, in 1898, to 3,008,301 pounds, valued at $84,119, in 1901, a gain 

of 2,745,674 pounds and $76,039. The principal decreases occurred in 
croakers, sea bass, sturgeon, king crabs, lobsters, and mussels. 

During the last few years cold-storage plants have been erected at 
various places on the seacoast, in which the surplus catch of the 
pound nets is frozen when the price is low, to be ultimately shipped 
when the price advances, or during the winter months when fishing 
can not be carried on. 

The three tables below show, in a condensed form, the number of 

persons engaged, the number and value of vessels, boats, and of the 
various kinds of apparatus employed, the value of shore and accessory 
property, the amount of cash capital, and the quantity and value of 
the products of the fisheries of New Jersey in 1901: 

Number of persons employed. 

How engaged. No. 

OMEN OESSCIGHISDIN Dy serene ae tees noes ets sesso eine ae ae eaiaa Sa csins Sei eedecce See ceesincs cealesees 2, 142 
OnBVeSSELSHrANS POTN Pease see fae eiaca= =o cleisa nega obese nee eeee nas sekineadencte ost aces eee ceees 200 
ESV ONE Or DOA UMISHETICS S55 cece oan cle tom ae eens eee aoe bees ces maeeeesece ans 8, 828 
MHOLGSMEMY = os csc Sac alje se emieceseee Em OOS Doh be ESD aL OAS ac BORO AEA Gace eNOS Oana 860 

TOTP aa EES ati: ES SES SE eee ee eS Cee irae ne ae ee | 12, 030 

~ Table of apparatus and capital. 

Items. No. Value. Items. | No. | Value. 
4 | 

VesselsHishing. -<.5<. sec. Jes: 533 | $518,025 || Apparatus—shore fisheries: | 
TIGHTS | eee” ee ee GiB lei | de a ee HGS copie eee eee eee oe Fae 469 | $33,000 
(Q(B Tt ee Ia eS ee eee ee eens 143, 067 | Galle tgs eee ce sees aoe 5,058 | 145,146 

Vessels transporting...-........ 78 | 125,450 ||} Pound nets and weirs....-.--. 158 | 155,679 
AV GONDII, 22 Oop Se oS ee i o4o Wes -aasees ll) Bap nets... .A-sscchn- ccm. osees } 89 3, 110 
OUT Ue en eee ee ooo sexe a.cs ones DONtAG | |e BEV KOMOC(S A a doko aoe see aces 3, 057 16, 955 

BORIS Eee ees teas cc ones 6,473 | 502,666 SiO pmMeigia esses se see Se ae 14 1, 660 
| Lines, hand and trawl .....-- WW Recmeee | 3, 421 

Apparatus—vessel fisheries: fOXS) hi 610) oe ec See eee er | 5,275 3, 829 
S@INGS 22. 225s oe Seewisnc ss 14 5, 785 TC ODSCCTAD OLS esas en ener cees =| 850 2, 398 
Gilllnetse eae eses se Oe ll 160 || Oyster tongs, rakes, dredges.., 5,096 35, 660 
Lines; hand’ and trawl 22. 2222|.... ..-- 1, 052 Clam tongs, rakes,and hoes..| 3,372 | 22,337 
Well poish ees ee eee oe ses 390 223 Minors pparatisesses-sess seen eeeee 533 
Crabidred pesiss2 5 ssas5- 556 323 1,135 || Shore and accessory property -. .-.-.--- | 785, 428 
Oyster dredges and tongs ....| 1,654 S188) Cashe capital isco ee cccctinn2| asceece= | 159,550 
Clam tongs and rakes ........ 577 6, 408 SS 

| Rota ao5 =.soe..odasces ec alise sees = = 2, 729, 571 
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Species. | 

ATD& Core. sss< Se eee 
Alewives, fresh ...........- 
Alewives, salted .......... 
Black bass....- We aitiae ac Bur 
Blue-fish 
BONILO? Ss. o aoe secs 58 
Butter-tish 
Cat-fish 
Cero 
Cod 

Mlonnders(c eases see 
German carp 
Haddock 
Hake 
Horse mackerel 
Kaimpeishis. stece's<s ae ossee 
Ling 
Mackerel 
Menhaden 
Mullet, fresh 
Mullet, salted ............ 
Perch, white 
Perch, yellow 
Pike and pickerel 
Salmon 
SCUD ease. - se teemee wee eee 
Sea basse. 3.220205 5e 
Shad 

COMMISSIONER OF 

Lbs. 

15, 143 
3, 347, 491 

374, 000 
3, 000 

3, 301 
5, 859 

, 789 
,771 

53 
226, 360 

3, 330 
32, 988 
98, 221 

, 419 
3, 963 

224 
, 036 

7, 868 
005 
666 
300 

‘814 
097 
3, 569 
2,560 

232 
607, 099 

1, 495, 247 
14, 031, 002 

5, 841 | 

FISH AND FISHERIES. 

Table of products. 

Value, Species. Lbs. Value. 

So || | ~— = 

$209) | PODet Eee econ ooo eee 500 $10 
19,425 || Sheepshead .............. 7, 285 | 905 
O USD ISKALeRIE tener ae seen cone 2,375 | 48 

159 |} Spanish mackerel.......-. | 38, 928 5, 729 
Bod G82 INSPOls=. ste ew cc eee cece oy 299, 092 | 3,471 
34, 841 || Squeteague .............. 11, 973,394 | 315,770 
84,119 || Striped bass.............. | 304, 467 | 19,734 
T4229 eShuinreeOme>.22= serene | 168, 919 | 8, 393 

714 | Cala ass. 0 esses 19,108 10, 959 
OL 608 sl BUCKETS: eos aos seer 110, 415 | 5, 459 

Da MR ANIGO Es cs coe. See eee 91, 105 3, 136 
BOO 5a| (el Om COMM ae see neat aes 265, 041 4,519 

$687 i Wihitine =. 2p es mecee oo ee 405, 804 7,874 

7105686.) ©lams Manrdecs sen soe none «4, 246,070 552, 953 
25995 ll Clams s0itas eee eeeeeeee b 902, 770 54,918 
14-°290))|| (Clams; suni---.- 5 22ss5- € 13, 336 500 
8, 101) || Crabs, hard 2252-2 --22.22- 719, 995 23, 558 

749-\| (Crabs) SOlbacss-aecce. cess e 417,910 51, 861 
i] Rang craps2ce eens see te f 409, 800 ievaal 

3,085: ||) UODSLCTS# ssee cee cee eer ce 65, 943 8, 340 
4 O00!,||| MUUSSCIS)< Aeem see ae ae 9 374, 600 920 
1,577 || Oysters, market .......... h14, 646, 345 | 1, 696, 767 

88,041 || Oysters, seed ...........-. 710, 617, 572 550, 918 
1,842 || Oystershells.-.22.. 2 ..-2- J 144, 000 32 
5,123 || Scallops! ss222 feu. heeer k 114, 000 3, 200 
Me) | Stowubualoy Conse ceeaaanossae 1,095 1, 988 
T0385] SQUIG Se. cee = sees ene) 17, 748 $26 

ALO | RPerrapins. os soci eee } 8, 232 3,135 
Toil | MINILGLES hse ote ce See 20, 130 1, 0538 

16, 367 ae 
76, 003 Totals 2225400 .ee eee 117, 930, 964 | 4,755, 522 

475, 202 || 

a 530,759 bushels. 
6 90,277 bushels. 
¢ 1,667 bushels. 
d 2,159,985 in number. 

STATISTICS OF THE 

e 1,253,730 in number. 
F 204,900 in number. 
911,860 bushels. 
h 2,092,335 bushels. 

FISHERIES BY 

Fishing is carried on in 17 counties of the State. 
no fishing, but there is considerable wholesale trade in fishery products 
at Newark. 

‘1,516,796 bushels. 
J 2,400 bushels. 
k 7,333 bushels. 

COUNTIES. 

Essex County has 

Of these counties Bergen, Hudson, Union, Middlesex, 

and part of Monmouth are on the Hudson River, Staten Island Sound, 
and New York Bay; Ocean, Atlantic, and portions of Monmouth, 
Burlington, and Cape May are on the ocean side, while Sussex, War- 
ren, Hunterdon, Mercer, Camden, Gloucester, Salem, Cumberland, 

and parts of Burlington and Cape May are on the Delaware River 
and Bay. 

Monmouth County leads in the quantity of products, while the large 
oyster industry of Cumberland places that county ahead so far as total 

value of catch is concerned. 

in the value of the « ‘atch. 

Ocean County also surpasses Cumberland 

County in quantity, but is far behind both Cumberland and Monmouth 

is the immense preponderance of the shad fishery. 
The three following tables show the extent of the fisheries by 

counties. 

A feature of the fisheries of Salem County 
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Table showing the number of persons employed in the fisheries of New Jersey in 1901. 

Counties. 
On vessels 
fishing. 

PATI ATNGIC apnian sos Sates a some ce eice ae ea ace 211 
JSSIGRTIN Seas SAR SOBER aE ce GeSSoe: - Soc cbbeb as Gee eneeeaas 
IBUEMM OOM 2 gee = ce ons s Ae ee elekie Sec ae|(seseeeceeecs 
Gaim deny e.3.545 2Sa-/oneclns tasecetien cscs 87 
Capes Mia, 3. 22m. sa <2e2 =i Sees sseteet eo oaee 115 
Gumbenrland essen. pease eae alee as 1,356 
FHSS ORS eee ase cane see Soca es eee sine sea [eetkes Ssace 
GIOUGESLC TAR teens eter er mae acciaa= bates eocase| scuieasiacs ce 
IO RO WE A ee sonics Sse ae Selene aceaes 4 
IN TeEC One eee ee moe ae See enees = chee hoe ais scee ne 
MMeCR COI pee. Ae Suc see nce thee ee rye mace bamiiesce Loe 
IMEI GIGSEXa esas. ceh eco 2 oma naw ath ASS 10 
Monmi ough es cored eon tasase Seseneet nesses 295 
MCCANN s nays ao estwe nce s2e se ese ese soko ssae 64 
SHEUIOuTAN ee IR eC oe tonne ee Oe P| ae ee ene 
Sls Ore eee hase eo msc. semen apna sam a[tece sae 33 ot 
Wm OM seas ewe cee ace os ee cemaet Sec aaceibeeeascceee 
WSO leer = a3 55 See oee cs annecms sheets a incense ce 

INC oc PEERS aS ee ee eS PE 9,142 

On vessels 
transport- 

ing. 

In shore or | 
boat fish- |Shoresmen. Total. 

eries. 

646 7 889 
85 10 95 

466 30 503 
309 11 410 
923 16 1, 072 
777 289 2,438 

aria Ree 85 85 
334 8 342 
182 29 217 
99 1 100 

236i |bsa52cemce 236 
217 24 270 

1, 740 203 2,303 
1, 443 °6 1, 635 
1, 062 44 1,119 

260 eee Naas eee 26 
210 7 217 
(EY ame oeect dt 73 

8, 828 860 12,030 

Table showing, by counties, the vessels, boats, and apparatus employed in the fisheries of 
New Jersey in 1901. 

Atlantic. Bergen. Burlington. | Camden. Cape May. 
Items. 

No. | Value. | No. | Value.| No. | Value.| No. | Value. | No. | Value. 

Vessels fishing ...........2.---- S| 850 sl BON ee ere |oetce ae (OPO oe me 13 $21,000 29 | $29, 975 
MONMAe ste see cee eee oe Zh) | co5 saad beonsee||daocoses||sapee||4esocaan WO |ocsosecc 53 30] eee 
OUUGH Hee 2 Sere Sac seas sore oo eles 1S 14) See eeadl aseoase Asser loaoeecce daeee | 45203)e 2 22 5, 948 

Vessels transporting -...---.---- 12 92300! eee =mieclsen tee 3 | $3,350 1 900 7 | 12,650 
MOMMAS Cle) (the esis score 1a Bebaodedel Hoseaed meceasee (1) |[Sesocaan US! seers sel 138s |Nebeeee 
OUbhitven = <asesesteecene senate = NED eee Se ceee See 340) bea DAL Rees 1,165 

BODE eRe asec eens eee 659 | 60, 056 65 | $6,450 | 304 | 30,100 | 143 | 14,195 | 785 | 41,311 
Apparatus—vessel fisheries: 
Seinesteeepeeeae-ecee see eeeeec 4 (88) |beteoae |edadaocelsouse|loceasene WaeSen|canesene leresil 400 
Lines, hand and trawl.......|-.-.- hyd Begecee reser el ara (ene eee |aalaisal| Aelectes| aeaee 197 
IE OS soe oobeeasdasesecse on S266) soasonesd|becapecenbooese| mobos Mscasses|sone-|(Scece soo 50 25 
Oyster dredges and tongs....| 111 dt) pe crat anasaer |onead sdeneace 52 | 1,300} 72 1, 728 
Clam tongsand rakes. ......-. 102 Ce pee ia eaters ia Rereal | oeesdes aces el saaeerae 16 112 

Apparatus—shore fisheries: 
SOINGS oe eee ce sees ons ee ee 53 Pope std bal Sees Geese 32 | 4,485 | 14] 2,960] 80 2,160 
Gill PIE TSPOM Ae ae cece we eee 81 625 | 1,230 | 6,415 | 161 |} 5,612 | 103} 4,693 | 128 3, 924 
Pound nets and weirs -..----- 3 4 O00 MIBER S25 | eb screed |e chellf secre Peers Re eee oye ee ae kts) 
Bae Mesias ~ ss 2-eee ene eae 30 | WOO) Re = 22/0 | emecjsi-)- 99) (725,860) | 22-2] Ser See 2s Paes 
HVC MeSH ae swe se accceiincone 27 | 340 3 60 | 672 LAG Ta ie4b 541 33 540 
SIGIDINE I spabstnactSGbes 4t6s| saesd See seened eo eeere San oeee 11 | 1,030 2 0803 |Secce | Sear er 
Lines, hand and trawl..-.- Si Ets2 O2He reer | Selec eel | tsa seellloaceie ces |ee5=|soscs555|Raaus 684 
ICED OTS eee 2 = ee eo cee eieai| Pcie eee 490 602 7 @ |eeazclacoocca= 60 50 
Oyster tongs) “rakes, ‘amd! /722,)| 45/782) |bs-o52-|-as-cce- 245 927 8 124 | 548 3, 562 

dredges. 
Clam tongs, rakes, and hoes..| 704 “pps Reeeesaleeescaes 104 BAS h Rate 2 = lleisrays. deters 552 3, 821 
Minor apparatus -.-......----|----- if eeorese| Genoa ace|leshen| Wess aee Nee cole res al bs bea 98 

Shore and accessory property..|.---- 23 060)\|22e 2-0 2 2005\|paee= 1Oi693)| 5.222 2, 020 29, 429 
(CSI (CEN Same Js | AS See e Se) beac [sem Sameera =e] eps eeye aryed eee eerie fouls 2 ene ney 5, 000 

Motaleees. 2 see cee | seal Ne oe 189), 834) |eses-- 6 V5 72 felleeer 60; 499 |. .....|| 52,228 .-| 159, 914 

Mercer Salem. Sussex. Union. | Warren. 
Items. 

No. | Value. | No. | Value. | No. /Value.) No. | Value.| No. | Valve. 
| | 

Wessels imamsporting,s 2-2 oe se| Seen |encencee SDE Sse OOO | wen ss | eva ete erent et |e eco Peale Bre a 
MONT AR CMSs sos be scechecSae ec al csec5| nae ers « DAs aay Re elk 2.2 |OS.. a Peete Pee Sisal eRe i 
Onn ens ose os 5 Scns] = oe MNEs ore |e ye SEQHON [Bape [ve ee ee | rece eee e eh tay Ree 

ORS Boer emer e-ceecn ocioeed 109 | $8,800 | 524] 55,500 8 | $100 | 106 /$10,600| 19 $335 
Apparatus—shore fisheries: : 
CIM Came see ses ueciccseneees 25 | 1,729 20 1, 667 5 TOM Roz eee |e eee 15 693 
Gaillimetestet ee se ee 2A Mea Son hd 2n lls GOtaSO! lee eet Reem cet lee ee ate retin oko OU oe oe cele 
MVC WCUS CG pance ces emcee ence 384 TIEN Ny ese | easton |e aw ar eee |e Oe [ie | eee yi eee 
SlOpmets ea ses ea eee sono il OO) ieee Soe coma sie es oe mure eee 2 Pecmeced lbseese) (se S6cres 
ines han dram ditrawy/ lee meen. lees ie eee |e seme SA eee eal ees eee eee eased sees Baa ee 
Oyster tongs, rakes, and 
red geste cer en cee alone asleceonane 2 1172 cial peal La eee PALO WSS | oe oe ee eee 

Minorap parauus~ ose see se oe (sass Se oe ale nace StS | Scere | eeatelate= o| siete mee es eee Peete 
Shore and accessory property ..|....- 2939 eaeee a 385769) | 25. 470) | 2-25 IE Cela ee 781 
Cashicapitalens costes seen LSSobe se os Gain see ere | Se as ey eee (trey eee Oa OOOH Eas Sears aoe 

Potalsas one ee eaee | =a Sir 115” GY eee 197,900) |e 2-22 680))|Sss-<5 14,460 |...... 1, 809 

F. C. 190230 
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Table showing, by counties, the vessels, boats, and apparatus employed in the fisheries of 
New Jersey in 1901—Continued. 

Essex. Gloucester. | Cumberland. Hudson. | Hunterdon. 
Items. ae = aS Ses aes os 

No. | Value. | No. | Value. | No. | Value. | No. | Value.| No. Value. 
| | | 

Wessels vishine serene on: | 300 |8300, 775 |..... 
MODMAP Ce cee ace awstats <n -.-- ats yl) Ne ee os) oe oe 
UTE e Spe ce oe Sete rcyo oo |- Seats 58, 325 |----- 

Vessels transporting ........--. 4 8; D003 (22. 
ANAC EEA A Se Se eee (AU) eee | Goss 4 
OUD ease. sc 5 es sages le clecinn eons 1,195: occ 

SO SUUS Ne ea is aya ho wo Sine w eaieiep 581 £7 1980|2- = 
Apparatus—vessel fisheries: | 
Grab Gred ges. 2 nse seca ale. cc er aslseceeeeroleeees 
Oyster dredges and tongs....| 1,186 | 29,700 |-...- 
Clam tongsand) rakes =. 2.222 | sede scle oeeeee lees 

Apparatus—shore fisheries: 
SOQlMeCS ee seecesescwiae ocean 18 [f2 0) Baas 
Gillmets)-<2. 2a: > Accesses ae 176| 18,427 |<... - 
Wyke nets .:s)oo2-sedss2sece-< j 291 D9Uat posse 
Lines, hand and trawl....--- Rees Ae | See 
POtsie@@l oan see cocmemice cenaln-s = cele eeeeciee sso 
Pots; lobster .......5-- SOSA Rae Bene nen poonenece pape 
Oyster tongs, rakes, and 620 GlO7SN See 
OTCALCS «je seeesm sot oseee ss 

Glamstones, makes vandvnoes. | :p--saleasc- cee [eects oclestventee teri te | sence 4 92) oteonlSncetee 
MINOWADNArALUSs- 2509-2 s0-|c2ecee AGA ies clot ota ee lese soauceeeen ace Di) worctoe | eet 

Shore and accessory property..|.....-- 169, 702 |....- $83, 000 |..... ay fall eee 23; 260) |eciee= 6, 985 
GASDICE DLA. coos acteceecee ce eelan es E2000 seiare AQ 200! | -..:- -|-see2- ones) 30) OOD! Seeee eee ners 

OLA ees to so ye eee alec eee 648;,027, 15.522 1255200) <2 30; 585 |--< =<) C4637 lease 10, 290 

Middlesex. Monmouth. Ocean Total 

Items. : r 
| No. | Value. No. Value. | No Value No Value 

Wesselsifishing?. -5.-.---2-- oe | BY $3, 750 117 | $77,725 10 | $24,600 533 | $518, 025 
MOUM GRC sas seen oe eee eee |. (Oi |Rancsenee~ M095) | ssk.cect cc 92 |2 30 S455 5; STL | Peete aoe 
OUT Sa 25 ek oo eeteneene ss asses THO10}\ jee eeeee AS: 862) |. e227 1 AIDE Se 148, 067 

Vessels transporting .-........- 6 8, 500 29 38, 650 14 12, 900 78 125, 450 
MONNAPE ss cs-= en ekeaesees S45. cae b se AIG eens ae ply eal ea 15343"). soe 
OUCH Gye oclooic Soo eee nls tee 21 Byala ie re WT 475) |eeecees LS DSO) |e 23, 746 

SORES tars ernie aaron asi tie 153 14,635 | 1,395 91, 569 | 1,286 96,622 | 6,473 502, 666 
Apparatus—vessel fisheries: 

Sein ess oc Ste akeccais eters] seceealldedee acc 6 2, 700 3 1,900 ald 5, 785 
IGAUNTIOTS Sa ois Sel ec eehapenis |b mera | fae oe 2 160)\[Ss22.ee locas BP b2 160 
ines! hand and tra wihe<<-.:<i |e 82 |S te reir oll Siatorw ae ell arene mites foe see rel eee ee | oe 1,052 
Potsieel ps Sec Paes Se een be nee caseice 60 60 280 138 390 223 
Crab dredges 2-5. .f25225.0-2- jhe SET Soe Be 317 nego Uo cee eee 323 1,135 
Oyster dredges and tongs.... 6 51 210 3, 103 17 111 | 1,654 37, 188 
Clam tongs and rakes.......-. 20 250 408 5, 100 23 150 577 6, 408 

Apparatus—shore fisheries: 
CIN CSE =P et oan oe Joe 5 2,550 67 3, 976 107 6, 359 e469 33, 000 
Gillimiets=.-< < Si Peewee vas 1 15 90 868 9,900 | 1,039 14, 306 | 25, 058 145, 146 
Pound nets and wWeirs........ 1 300 67 | 120,344 12 13, 900 158 155, 679 
Bas nets: foo seen ce see ee eae ecie Se bs Se |Somrerh o ull Soe ane a erere |e ime tne | aint eee 89 3, 110 
Myke Mets f...2<. d6 soc weakens 18 530 205 3, 984 642 4,195 | 3,057 16, 955 
Stop Mets: so s<ccseitecis se eee ioe > Selle emeciicas a] cisn sens «|e eeeemnntl| salsa eee meee el4 1, 660 
ines. whan Gama trans seo see se ete cerca neem see T9388) | ai=sce = 470 Won Saoees 3,421 
Pots; Cells. Jlss82. 2. pee onan te 115 95 1,343 1,258 | 2, 950 1,507 | 5,275 3, 829 
Pots; lobster? -. 55> hecwacaaesleeeece Macc acts ees 695 2, 085 30 90 850 2, 358 
Oyster tongs, rakes, and 

dnredses iin 2e2 ees ee ees 262 1, 834 470 3, 167 | 1,902 13,057 | 5,096 35, 660 
Clam tongs, rakes, and hoes. 10 | 90 744 5, 293 | 1,218 7,767 | 3,372 22, 337 
Minor apparatus. 22k 5. ce >| eeniise| eee oe learn a ly 29] ees Pal ees 533 

Shore and accessory property..|.-.-.-- 1 ES | Mikes 31D} 0Sai|Lea- =e 09,640) | cc oa ene 785, 428 
GCashicapitall cate soo ost dec alooecee 6,000) |... .-.- 44,350 |...-..- 16; 000) | Sse ones 155, 550 

TMOtA «Seema Soe ecceeere Jenne 55;,000' |2. 520% 793, 020 Jrcteeee 282, NGS lewwceses 2, 729, 571 

11,340 yards in length. 
6320 yards in length. 

¢ 68,303 yards in length. 
@888,253 yards in length. 

¢ 9,625 yards in length. 
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Table showing, by counties, the yield of the fisheries of New Jersey in 1901. 

Atlantic. Bergen. Burlington. Camden. 

Species. = = 
Lbs. Value. Lbs. Value. Lbs. Value. Lbs. Value. 

Alewives, fresh ........ 54, 500 Seat te es Pe EE Pe 148, 370 $735 50,500 | $255 
Were iy cxqcalned sasen wean are Less Soy | re Lees l| keene. 368,007) (2; 760 |... .-...2.2 Beedce 
IRC S TS dessa bee a 3Y) SOBLTLI| “toROs (S| CRT ot Scere 4] ea eters Seale ae feoeye ees 
Buiterisheassen eee s 15, 000 AUU Isa 325 5 Spcibesertsa|AeceXs boned sdesscoea leapsesneans Vora ee See 
CRL-OSNe eee cent eee 6, 100 SOD ees sete ieee tsea 56, 985 2, 836 159730" | 0316 

FOG Se ee eee aes ASSIS TAT) eho ke Sosa lseosunes eee Aaoroee aac sssrog| Secooroocac We An oe 
Cronikersi cies 2 e- sece- | 73,825 IAG) en ee baad bose eso Heed So sonbolloceantasd boccasodeealSusspepe 
BiG S ee ess aca 120, 800 6, 580 37,500 | $1,898 8, 125 410 3, 690 | 185 
HV OUNCeTS ere che eto 38, 032 17 3 
German carp---.-.----.- Wey easel aeicidencisis 
a GO Ckee eee = [setae =| 6, 846 
Elaikent <= sn8/. ke eS a2 2 | 5,710 
Reime=nsit se: oc. ess ol 5, 875 88: 
Menhaden.......-.-...| 4,500, 000 (a(0(0 Oe aooeacesee EEepsoe epeeeete ee era r | etceterstensrate | erste clo ter store eater eres 
Mullet, fresh...--.....- 3, 000 17 (0) ae Seer eee EP Aone Bea aeene Iso emsea aes eae 
Mullet, salted ........- | 5, 000 BOQ ites sess lentes cits eee aaa) | aciciaeeee cena ein Str eee ae 
Réerch whites... -2...--) 202; 019 9, 299 1,200 | 48 112,078 D483: | See ece etl seeeicaee 
Rerch yellow. so-cee ac. | see ae | 78 | | 
Pike'and pickerel.__....|..-.-..---- f : 
SalmOM sree ec aoe cee \eecaseaaaee | 
SCUpPlotgee.-2 coo ae = 
SeambAsseeeecr ec ceca | 
Siadeetan cnceonae ere. 
Sheepshead .......-.--- 
‘NUGISL ah Sao aan Oe ae | 
Squeteague ..-....----- 23, 
SETUP ODaSSac sss ee o- 61, 075 9, 872 43, 385 | 4,339 52, 245 9, 771 1, 000 100 
PUULTLEON. Ae sass aSe 472 BOM Sccns soos | sas sears 
SUCKS Seesees soar aes 25, 890 1,507 3, 685 | 295 
TU OS 32 -SsseneeSesasclf  URRUD A eee ee Sec Reno Eerceroceas| oer ose pe coscodord peocdoo> 
“FUGYER EC) lta os aerageee os al| APR Se = | et oe TTR SG L100 Umm 5 Paes Been le [em eee AMC LES oo 
\ivloniiines Sse eee seebeo|) 2 SSW IP) e- AABe eRe ees Seas See e aha so5| acisamasiae aca sec baa serone se 
@lams hard s-2- =. 22.-5-| 56 DAS TOR |G, BBO bees eee eee = 
(Chifzi| os p44 ae 6 | See eee SUB TN ae ae So6el bre se sca Hae sorbed PeEaeoose eae eee ae feeeerces 
Crabs, soit 3 Vie se ontere|| Sime niet oti cle mee ae eB asAcaeeal seca Haas 
INIISSEIS ces sams sce cere e 5 320, 000 BYY)) |beneesoasas eceeeme 
Oysters, market 146,020 | 16,681 578,200 | 73,115 
Oysters, seed....-....-- H 5 22,750 885 365, 820 | 18, 186 
Shrimip sce essssee See Bo Pere Aaa peoeee BobacSea Seaclss cond eseacecksel lccboocero. |tSapoaeed 
Neyo po ssgpscooeea) 8 CAR) SPUD ese see eee ees) Ea eee keel pee arocind pooocosonod||lsscsesne 

ROtale eee. voce 9, 253, 209 | 327, 087 661,145 | 27,986 | 2,699, 227 | 121,770 | 2,479,365 | 144, 140 
ise H 

Cumberland. Gloucester. ~ Hudson. Hunterdon. | Mercer. 

Species. : 
Lbs. Value. Lbs. Val.| Lbs. Val. | Lbs. | Val.| Lbs. ‘Value. 

| | 

Alewives, fresh -....--- 10, 100 POMP 2Oe5OO|! *BlOS|Seeeaccee| sess cals: cee [ert ao ae 8, 900) $89 
Gaiaiishe seo! esos 29, 300 2,159) 15,837] 883 700} $35) 615) $72) 49,700) 2,478 
LNCS AR Sooo ene 8, 340 657| 11,857} 952) 17,100) 1,205) 100) 6 9,700) 392 
Genman carpe. >. = 2. 350 che | Ak 6,520) 621 820 49) 3,335) 163) 43,357) 2,602 
Perch, white.........-. | 10,200 G55] eee eee) BOD OM S228 eete! 500] 25 
ainda, Welle eeee fess te Boe tase oe beanies | esase.ccel Sale leSconeess nasheed laser ime tieeeee 1,000 51 
Pike and picker 1...... es Ro Sa he En En oe [esa (ea hr (eee 20 2| 75 8 
Salmon eee neo coos Cee aaSSeSe neato Seen Gar acoee Sameie eae aeesad Meee 55 17) 9 
SDC Rees so oe eas | 1, 280, 450 38, 415 27, 675/68, 560, 3,998) 201,860, 15, 117 
Squctessuve me. -ea 36, 650 DB0D nema ee oe cel een an esas! Secon |axtacine|(nals no eam asa 
Striped basis... os: 42,955 3, 804 168} 1,135 123 1, 830 149 
SUUMSCOMs. S52.-sbe ears | 98, 614 CIS Ogee | OE sl eo spese eal beceee decees poses 400, 27 

Caviar 13, 836 (alll Gass seeS ese ces lbeanseroa lssores esses Seceee lOsrecocn Boocsns 
Suckers ...-- 1, 000 () 39,210, 1,981 
TG) QO. a aoe An eee bal Han se 5eson |aseeeeosslossacceecleeceeal ey ell! eel hea ee8| Paneee pee cenoe! bem 
Glimsonanrdie. cus s2o2| ascee sccia=| eee aise tal eRe Senses ME UO SGP Ee aso Eronts Maes sose epeeaoed 
(CIAWITS, SOLE Paonu scoeed pseaae eae baooseocellpseceoosdiamsees||) | eonlLUll— 405] ccnod poeeao Seaesses peeerer 
(Coming, lniiedl seca 4 esc eeal ls Spceeceoalenssoccdcdl seecemee|sarcce| Pe eommeh(L 0 eect E10 eee S Meesee iscacsecel posrase 
(CRAIOS, ACHE + ecb So0babe |eokoeokece be -dereed Peosceeee| Seerce!| meat AO (iit SS: ee aes Reece epeecooe Peee ame 
ROMPVETADS has ch ons es 51, 000: IW) pee sod IS same| |\Sboces ted bestia! SeGS55 beacao BeSshonan popscac 
TEOOAUERS 2. Ga eae Atel pana baeo dl We scEOUed DESSOOeReCSaeE ole P77-5U00 tN. 1 PRR ieee ler | Fare as 
Oysters, market........ TCO a) CHART l= aks setae Saccoel| Seuan se.) eae sa- lseteoe laeecs loooeaoes Peasesc 
Oysters, seed..........- 7, 392,749) 389, 367 \eenha.= oo eee 
Murtleseseecce ese oe ee 1,00 I hae baste eee fe lGbeneenot eco so Cmos es aaaae ESS estos 

Motes -e eee tee 16, 398, 030/1, 421, 689/2, 288, 767/69, 447|1, 227, 095/55, 168/83, 145) 4, 846) 356, cae 22, 920 
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Tuble showing, by counties, the yield of the fisheries of New Jersey in 1901—Continued. 

Monmouth. Cape May. Middlesex. Ocean. 

Species. 7 = So Os a = = 
Lbs. | Value. | Lbs. Value. Lbs. Value. Lbs. Value. 

AIDBCOLrSsn.. o-%.smo5-eee 1, 600 + SY Al ames ce|snaaesce 11, 065 $197 2,478 $25 
Alewives, fresh ........ | 110, 100 894 34, 400 $65 680, 763 8, 861 | 2,234, 358 7, 808 
ANG WIVES: SAItCGi fae <nc| ee cae = <n |e wine me ies) oe ee orm otal oie ele iota | late mie lolnsn ate ide icin 6, 000 105 
IBIRCIS DESS tess een sone c cece c ccc close Sete ae mete etoile ee eaten | Oriel metered tate | miter mttaer 3, 000 159 
Blue=Shiss coc.cs5-5% =~ 358, 852 21, 091 214, 494 349, 987 16,479 
IBOMILOMer wens cca ces one | 18, 480 DOD octet sec cee 1, 293, 802 29, 641 152, 186 4, 698 
Butter-fsh: 22 5:22.2.<>-. | 719,945 | 20,695 700 21 | 1,845, 097 50, 276 427, 559 12, 827 
Gaieushis cs: seoees see \ncoeeneas [pace meee } 450 23 4,170 178 65, 450 3, 273 
Geroter sons ee 4,590 GEE |e eee ees ees rate 17, 619 529 580 17 
WO eccciee woes anaes 370, 834 ay Fa La ee ee eee enae 663, 979 19, 025 434, 818 12, 469 
(One CWS pee eee esneere pepe piseass possoseod ecsancen-classnsccc 53 se eee soon 
Croakers\).55. 52222 2 --- 95, 575 D849) rece cs Se lboes some 38, 845 652 18,115 533 
Drum: 32263 eeee ween ' 11, 880 G82 eee ene | eemtertone 46, 500 186 ic Seale eee 
1,2) (ee ee 119, 450 6, 339 14, 600 841 412, 951 21, 314 598,700 | 29, 851 
Mlounders’:2- oee- see eee | 110, 851 4, 803 138, 560 575 847,178 22, 830 658, 600 | 23,058 
German i GAN pe ne. seme sel ecete = oe cetera) eletnia = ite elaPeretetaere 80 2 le joecaceece [pele 
Haddocks 2222-c+-as=-- = 18, 980 AK ea See Soros 77,771 2,334 128, 416 5, 137 
12 6:1 pe eee 6, 840 DUG) ssn aeeiestn|seecioes 11, 580 274 Deva 82 
Horse mackerel........ Hed ape ie | eens Seer siataos farstecere tell eteiermtete ere 224 5: |acdenamsaeelhecemeee 
Rein e=fishy Some ae ae eee | 11, 060 1S SOT See ee es ceecse ce 3, 046 495 1, 055 136 
TIM a ssee enc cecescis oes 22, 033 eT te rena cremes eer Sean 258, 393 38, 152 37, 442 562 
IWMackerel dee ice at- crs = 2,879 GIy fal Sere eee eases 5, 003 752 | 2,123 318 
Menhadenle. 3222: 5.2--- | 755,000 | 12,480 | 260, 880 489 |17, 099, 342 54,308 10,295,444 | 14,814 
Mullet, fresh..........- 19, S00 990) |eeeeecenc|aseesces 18, 500 682),|): cee e2 58.3 | eee 
Mullet, salted.........- | 52,814 CGY) | Seek eel Caan cs cece SAR ae bococss=a5 Bas ated. 
Wereh. White. sso. .-- = | 26,288 1, 306 3, 614 145 11, 793 683 901,688 | 64,043 
Perch, yellow..-.....-.-- | 18, 653 oi) WARE OE Oe Beoreine ae eon al ee emma ooa cs sccollsemsc ro 
Pik@lana Pickerel oes ao) = cece = |e cern erste a erste mela aim ll leie ote mal mie tn letra aim mim miami 2,100 168 
SCUpiie: son-ce ese secon. 251, 300 S238 see eo ce elec memtele 301, 795 6, 783 41, 404 828 
Seabasstes ceo teeceone 5794690!) 295799) | te cee aleerimeyae 443, 977 19, 863 262,180 | 15,871 
Shadinge 2252 Scat eck kes 7, 064 444 10, 068 418 235, 344 11, 768 17, 688 929 
Sirs ke ee eS er ee ea SS Se eee ete cee sme sete 500 10! |ccstasceeeal peeeenee 
Sheepshead ...........- 3, 925 Bee eee sel eeeeeNed lsoscos Sasol lbacosnamas oaosa=Ssecllsso-co02 
IS) gn) RNS CU is hal ee lens 5 al Bae sense eaeeetc 2,375 48) | oo eee eens 
Spanish mackerel...... | 2,510 SSM fae eects clnemeieee 32, 096 4,700 4,322 648 
Spotiseccs i ccesccccsce= =e 5, 750 ODE |S cece rcmme letetetercmate 244,199 2, 654 45, 743 457 
Squeteague -....-.....- 1,117,455 | 33,030 36, 100 855 | 8,874,124 | 222,564 | 1,135,149 | 31,173 
Striped! bass------ s-2--- 48, 645 5, 643 3, 120 434 22, 669 2, 845 65,700 | 11,447 
SUITS CO sciences 40, 595 2, 645 6, 683 487) |3ch2c2 sees loneeeeee 

Caviar a2, B09 ||.-.0:s2:28 2 Flees 
SUCKERS tee we sceeeice 11, 350 361 12, 315 369 
PRSUITG Sees sie cece eters 88, 425 3, 046 400 8 
MOM COCs soso eee sase see 214, 839 3, 720 47, 202 709 
\idabiabel-eeeGoeeme ere 400, 454 7; 667 ||\.. <ceee one Seen 
GClamsivhardesccnceo ce | 700,384 | 67,225 43,798 | 7,093 | 2,020,952 | 317,949 619,384 | 71,015 
(Opi has aed asoce acl pbcoses Se) besosorad|socencocsolesseosse 788, 130 48, 659 111, 140 5, 996 
Clams"surte ©2620... = 18, 336 E10) See ee Geena nooaseases.| oscomaaac pcecaocksscd|socscos: 
Grabs hard =.2--s---2-- | 13, 600 404 1, 200 46 665, 006 21,199 26, 422 1,176 
Graibs*sotte..2222e2-420- 6, 400 200M saaecectctes| eae cece 360, 478 43, 070 47, 632 6,778 
Kin evCrapseeetoccisee te 358, 800 1823 Bee Gee nne once leel Hospocraaas| osecocacdd sasceacscss]onsec cc: 
MO DSUETS he a.5 scenes coealoe motes [sncoeuee|boscoseséu|sooccsee 40, 048 5, 574 3, 900 546 
IMUISSeIS| os) -Secc ce cents | 600 el eee eee se bees a onarccecicl teetion omar! /2c0S ante 
Oysters, market........ 386,050 | 51,701 | 340,900 | 48,700 | 1,340,801 | 177,960 | 3,235,729 | 219,785 
Oysters, seed ....----..- 497,287 | 23,736 | 455,000 | 26, 000 189, 406 10, 852 282, 26. 18, 098 
ON Hele Pa UNE | see We ee ees 5 Kseepocosl pasoorscce d 
SG Oy or Re 9S SSS) Bocoreecdpseogocss 42, 000 
Tekin Seen eecaausnencod Sonu aesad noscudaTs| pesuetecsc 
Squid ens nc.tcses<cslece 16, 600 192N| Sesceeecee 
Menvap was oe cee ae 7,832 22930 nle ce wectens 
Shbhys cb Bee A Spaersaeds 150; 2 |.--------- 

Se ee eS eee 
Totalee. ssceee coc 6, 902, 567 | 325,171 |1, 278,890 | 86,610 |45, 205, 408 |1, 346,313 |22, 293, 431 | 579, 848 

Salem Sussex. | Union. Warren. 

Species. — = —_— 

Lbs. Value. Lbs. Value. Lbs. Value. Lbs. | Value. 

Cal-OSii acs ase aaneee == 11, 822 
12 See nee CB oSe BOA er Eee rea Seaueoe cos easeeornoS 
German cCarp....-......-. 52, 469 
Perch, white........... 125 
Perch, yellow...-.....- 483 
SVs eee ee nt 6, 029, 280 
Squeteague ............ - 4,750 
Striped) DaSGisc.caccnec 8, 480 
STUMPS COM are. ete winial winter oie 22, 155 

(Of hats) See 2,040 
SUCKECIS oo. sire aciceics ox 4,575 
Oysters, seed..:.......- 7,700 
Turtles. .2s 2-22 sec Soe 1, 275 

6,145,104 | 188,794 5, 645 342 630,000 | 31,500 23, 400 1, 891 Motel sen see eee we. 
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THE PRODUCTS BY APPARATUS. 

In the vessel fisheries seines lead in the quantity of products 
secured—over nine-tenths of the catch consisting of menhaden—but 
dredges, tongs, rakes, etc., rank first in the value of the catch. In the 

shore fisheries dredges, tongs, rakes, etc., occupy first place, both as 

regards quantity and value of catch, while the pound net and weir fish- 
eries are second in quantity secured, but are outstripped by gill nets 
in the value of the yield. A feature of the shore fisheries is the great 
increase—6,811,064 pounds and $204,409—shown in the pound-net 
catch of Monmouth County over 1898. Ocean and Cape May counties 
also show relatively large increases. 

Cod show a great falling off in the pound-net fisheries, in 1897 
1,191,000 pounds, valued at $14,795, and in 1898, 280,000 pounds, 
valued at $5,590, were secured, while in 1901 the catch amounted to 

only 30,686 pounds, worth $903. According to the reports of the 
pound-net owners the catch of 1897 was very large, as cod are generally 
taken in but small quantities in this form of apparatus. Butter-fish, 
bonito, and squeteague taken in pound nets show large increases over 
1897 and 1898, while king crabs have fallen off considerably. 

Table showing, by counties, the yield of the seine fisheries of New Jersey in 1901. 

Atlantic. Burlington. Camden. Cape May. Cumberland. 

Species. 
3 

Lbs. |Value.}| Lbs. |Value.} Lbs. |Value.| Lbs. |Value.| Lbs. |Value. 

Vessel fisheries: 
AS OWUCO paces cinta = sate | ere 25 inte yoyo | Syepere val sic Sie/elererstecjalllajeiasarayef| ato tersie e:ara [levovelataiets 2, 000 BOO) liaveeratarere|| eiseesinece 
SUCa ti Saeseee tes stovcetcta lectern tetera cece eae | Se mietere se | ste ot aerel| Se cine oe Soom ae 4,000 aK Pee Soadieades se 
Croakerspese. 5: 5-55: eee see ee| act cace|benemers Sabeeos tsemeaes Besser 2, 000 40 ee eensacl nesters 
Menhaden .......... 4 HOONOGOLS64O00G| Eee acese lee cme ts emtcice| sess sa | wesaemer | hacer es |temeeams seen 
SCUpreeersme ee seer cc [oe se ccc meta bere ctanie||Meleccatec| noes (Sac cscltalie scene SONCOON 25400) | Resse eas ee eee 
Perch, white........ 15, 100 60D) Seca caclose sere ponseces lsaonsce scene see esas coclae conse ere 
BG Sm ASS bres ae cet er setae epetelelcre | ercrer hon creole celles icine aahemanel soswicee 8, 000 ‘S60 |S ceiecre |JSeeceee 
Squeteague....2-...<.- 7, 600 a) ble sSpoceadepaces s|toeccer a mesence: 4, 000 80) | Soopers slemscee: 
Striped bass......... 3, 900 SUD | ete aera area Sec el| eeeen eee le mistnsierl | = nietarcy=| = crsjeisrarall mrapevareicreel| emerge 

UNG Le = ee epee AS OZOVGOON | He 20 pares ctsere | fatere ats | eraveie eesetel | eterecee sr TOOKOOO |Past 20) |e eas | yaceene 

Shore fisheries: 
Alewives, fresh ....- 42,700 417 |148,370 | $735 | 50,500 | $255 | 89,100 818 | 10,100 $101 
Alewives salted: 5. Aalst =. cace|s<sseer 3682000027760 pate ees eee ete Ponaaten aden Abe eece serene 
Blue-fishy. 3. 22-5 leGiese cass erence se|nsatcigece|eceme se llemaciee sel ae ance 6, 630 AOS |e Slee 
ISDST Oh Bones Senos RS Sse See | Seceeee Sapoc ese beereae Gone sere Saaaaes 1, 445 66) |b ses Se alleemceier 
atehishtacanseciee nine [secre css | oe ec akee 19, 949 OTOP LS ones divorcees oles siete sacs 12, 450 942 
IDe0tn oot shoes gael seer esecse Meese 24 SoSsnoSe HeSrece SeSaoses seems = 1, 000 60) |scosemes|seieaere 
Hels sescmiseouecsocee SOT OOOE Sy Obert eee cise ge aero oe arsenate BLOOM T6484 [Ecce seeacet 
MiOuUNGEerseas onsen 4, 400 2OGH| Seer etl accel a ceootalen once DaMOLON| COMA Beem eee | eater 
(CONCH Y eeeor anaslaosscsornd asses SOS 900S IS Gh2y 47, 4108 eS, O7Gnaerssee ee ee eee = 350 21 
ER SIKC Saaceemcec hes sen | so oe ose ee foe meee clears cee ne omorclecch cacelooce mas | 440 Te Resaeeeel os omeos 
Keio fi Shien aac eecioe 1,525 OPIS Wee sane aa Brea sel EGeaceoe| SRR GSON 2, 405 BABI a creteiste lls ates cto 
Mullet, fresh........ 2,000 9 LAO) a eae ee et eS AG GOR ees See oe 19, 800 LOH lear ions | NS See 
MIIteES LGC Ce meta sets ec ie tee lose eter ia lester [nein oases BONS AT Rab 2onanersmer ls eee 
Pereh, white ....-...- 53, 100 | 2,124 | 12,578 GU ctl BeSeeesea eeeecee 10, 913 457 8, 700 530 
erchisvellOw. <2 <--elsccsc<aacc|smicce ac 1, 483 They] RAB SEGA eeneene 18, 653 38819) eoeocaos|Ssccase 
PKC meee eee See Soe Stoweoertee Sac oaes 365 OLb | (cyeio Sete aicemae Heaerereters + sdoadse|lssocbods||lceoscco 
MAIO = peseosecchod |Sase conaee MeoSeae 75 23 70 DOW ee cie aie | mete aici ere aslo eae 
Slovo] Petee tae Ca ees 4, 680 293 |181, 910 |10, 241 |470,108 |18, 167 1,104 71 | 14, 200 426 
SOOM aS - See Sees ea ee oa el ee ee el one yet (Rea etal (ee ine er pon IOS IR 5, 300 26D: |ooeo eas beens 
Striped bass.....-...) 17,700 | 2,019 | 9,145 | 1,151} 1,000 100 | 34, 894 | 4,182 | 24,840 | 2,211 
SUURe CON. accel eee cents le ssc 412 OM re stores sete! at case elet| si oterspa ec ciel mrsapaia a air ctclata rece flaca ereerete 
SuCKersiz sesso shee ce leeoceemene lees coe 17, 890 907 | 2,485 IKE SE ae ee aemeree 1, 000 50 
Squeteague ......... STOO aaron mole AON iil ll OD eraser se | atest oe (181,800 | 7,872 | 24,340 | 1,513 
Shuinppeceaessscsere 285 AU pl ono alles che Bos Geeae | Cece ae |Seeeecer PSSeeee) Reneneee Beerern 

Motallss-s56 ese 273,190 |11, 692 |817, 427 |20, 204 |585, 303 23, 601 488, 364 |24,405 | 95,980 | 5,794 

Grand total ..... 4,799, 790 |18,912 |817,427 20,204 |585, 303-|28, 601 Pee 364 |28,125 | 95,980 | 5,794 
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Table showing, by counties, the yield of the seine fisheries of New Jersey in 1901—Cont’d. 

Gloucester. Hunterdon. Mercer. Middlesex. Sussex, 

Species. 
Lbs. | Value.| Lbs. | Value.| Lbs. |Value.}| Lbs. |Value.| Lbs. |Value. 

Shore fisheries: 
Alewives, fresh ..... 20, 500 $103 Jeoeeceee|eeeee ees 8, 900 $89 | 34, 400 $65. | 12S eea5. (ee eee 
Blue-tisne sn: sce ee nec leceeen~-|-ch ames eee ores aol ha HE ap 16, 400 492 | |2 55. 2-eee Pacmeee 
Cat-fish ti s22.232222-2 8, 247 | 195 | 615 $72 | 15, 200 WBS |s.304 320s ooen a deeseee eee 
MG Spee ee es Seals secaste Bones e 100 Bi [ae cio eects [ocle cores ac soc ene eines ao ean eee 
Gun dlerssseeres 2 aoa S| ers ee [Sao bLtel  aseee | Seeemeee ER PEe i. 2, 250 90)|2 22252 ees 
German Carp......-- 6,520 | 521 | 3,335 63%), 425 467 |) 25548. oe -noPeenge | emcee | eee 
Menhaden ....-....-. bende its Slee oe sas oo Peewee |e eee es |e. eee 212, 880 $99 | Seu eee 
Perch, white 500 | 25 700 7223d ee ane esos 
Peren yellow. jas sal- oe ee =o) eee omnes Seis lee tereetee 1, 000 Dl Rene ose peponee asceccbs)lssceccc 
Pike Ses see) eee een eae cee eee 20 2 75 8. | veces eon) ee coe eee nae eee 
Salmon ais sols 2 cal bese pets |SSse eG! 55 VT 258 elu ttdos ooh sacle oss cues pace cere eee 
Shad esp ae cesee = ee l220 5900 6,029) 68,000) 3,998 | 20,100 | 1,525 | 2,988 90 | 5,645 $342 
Striped bass......... 570 | 5: 1,135 123 | 1,830 149 400 66) |}. cocci. eee 
UMTS CONE ete Sees ae einer Wee wtotee aisle ereeicicll nsec mete 400 PY he Weel Besos Vs. ccce esl eo esos 
Guickers S222. en a2 1,365 74) 9,325 46D 39°210'))\ 15 9815 | - See alee gees Peer ee tees oS 
Squeteague ........-|-.-.---- Badcasos |sseceacdscnocosellSeboasddlasecs¢ 20, 200 803: | ecco ne eee 

MO eo sees acco |258, 152 | 7,473 | 88,145 | 4,846 |129, 682 | 7,156 |290, 218 | 1,523 | 5, 645 342 
| 

Monmouth. | Ocean. Salem. Warren. Total 

Species. = ae 7 
Lbs. | Value. Lbs. |Value.} Lbs. ‘| Value. Lbs. | Val. Lbs. |Value 

Vessel fisheries: 
IBOMItOMeiche + ash ee ene eee 2,000. $80 
Blwesfighiesscc ee eee lnc ee ae eres 4, 000, 160 
Croakersiee=- tec 2, 000) 40 
Menhaden .........- 27, 846, 959) 50, 810 
Sciipreieee ae Eee 80,000) 2,400 
Perch, white 15, 100 604 
SGarDasge sees 2S cece) Stee clears = 8, 000 960 
Squeteague ......... 2, 000 13, 600 444 
Striped basses -(o- ene meciaso ets 3, 900 312 

MOtastss. cee eee 13,065; .959}) 30; 180/10; 283, 000) 14, 690)... 2.)2-- 2- ase |e ee 27, 975, 559) 55, 810 

Shore fisheries: 
Alewives, fresh ..... 66100) 072) 2094 Gb W7) 01G|2 eee eee erees lometes 2, 559, 836) 10, 771 
Alewives salted! 22 2o|5-c22ee lees oe 6, 000 ODE ees 2 kee Sere ee eee 374,000; 2,865 
BIA Cap aes s oases Se Rae re Fel Ee oer 3, 000 159] en teens |S eee Ree 3, 000 159 
Blue fishes seo oes cs 353) 31,330) 1,338 
Butter-fish ... 1, 445 66 
Gatetishtas2es 140, 623) 7, 958 
TT assess eeeees| Mines 1, 000. 50 
Mel shee sees eee 178,085 9,468 
Bloundenrs' 3222-02. << 49,420) 2,201 
German carp..-....- 168, 227) 10, 804 
SO ers Je caer 440 18 
Bane -fishis sas sce ene 3, 970! 676 
Menhaden .......-.. 357, 380 853 
Mullet, fresh .......- 35,100) 1,776 
Mullet, salted 52,814) 4,623 
Perch, white........ 737,481) 44,939 
Perch, yellow 16,569) 1,088 
Pike ears eee eee 460 42 
Salmons ose 200 68 
SCupciakiessesa-eess | 110, 2 
Shadi shies setae : 1, 127, 158) 47, 293 
Spots. foe nose eee aa | eee tc eral eee ell Sameera) ic eee | eremeess [emer | ere 5, 300 265 
Striped bass......... 10,460) 1,755 59, 275} 10,349] 8, 4380 934 25 4 169, 704 23, 084 
Sturmeom a2). acts At ee Cl eect alee eet aA aerate ie ee aa ere tee 812} 63- 
Suckers 225-<--5-. 10, 750 343, 4,515 185) 4,575 235) 1, 700 122) 92,815) 4,511 
Squeteague ......... 48-100) 1 A5S|is aaGle700l a2) S01) se=en| 2.2 eeleeeene eas. 449, 840) 17, 266 
Grabs shang s ss. —n.: 88, 064) 2, 936 ZOO Deo emcee elo ece eel en | eee 110, 914) 3,939 
Crabs, soit 22-2550. 186, 900) 20, 153 BON Dael| 0, Soe ee ee nee |e cena Ga 226, 432) 25, 574 
Shrimp ssc ooce. eel sucee see aloo ece ce 3 220), 1, 606 Pececte|se sce clas-eeslesceee 3,495) 1, 653 
Snappers? ..22 eee lee ence bere [semece B00| — « Shisseteee| tee reese ee 300 6 
MuUrtlesiccecucsceke ce 320 Ole see ee eal sca be cle ME eee seem cele cee eae 320 3 

Totlasacawscee 672, 928) 34,577) 8,022,791) 73, 005/157, 855} 6, 863/23, 400) 1, 891) 6, 898, 580/228, 372 

Grand total ..... 18, 788, 887) 64, 757|18, 305, 791) 87, 695/157, 355) 6, sale 1, 891/34, 874, 139/279, 182 
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Table showing, by counties, the yield of the gill-net fisheries of New Jersey in 1901. 

Atlantic. Bergen | Burlington. Camden. | Cape May. 
Species. 

Lbs. |Value.} Lbs. | Value. | Lbs. |Value.| Lbs. | Value.| Lbs. | Val. 

Shore fisheries: | | | 
Allewiivess.s2.22s22 22 | $9 
Blwe-fshi- 25. 22 == 36 
Butter-fish 84 
Croakers 322022... 15 
Flounders...-.--. 9 
Kanp-fish Seen ss... y 40 
Wham nena. 5555655 |boo obllbedec cal ssascocs Br oeeea4| copacteced |Sa5ose. > seucres] Corecess 1418, 000 | 5, 220 
Mullet, dresh: -...... 1, 000 DOU kee Joes |e eee loans. ce uel escelmowme ccs (tens cine Sema Aeeres. 
Mullet, salted ....---. 5, 000 HOO Ssicc= see Rat poses RBeoEmneces ee te ana eteeeod beseak aan Eero elas. ase 
Perch, white........ Bia cl 0s|| PGs | aeaenee [Bees ane aA a oS [neh iecre aed | ere at Io ee 10,525 | 537 
Soil Ones aes PS ceell gee ce =|-,2 tere selacicrecis bes otis 24 bad (ee ety ed es een geaeel eater (| oa He 
SCUprsesere-eeeteri = |aeer= a= lbenenacllosbonene scoceenne loss-coceen |Eemisaselbomceinniieenetae 900 36 
SAG store cope eae (Meese ccleaner 577, 260 |$21,647 1,017,680 |48, 304 |932, 652 $27, 977 Se eGR F 
Spanmishemackenelleer cca ao oeee eers |etecteieriorel merce llstaicrsGieteeacelllefossterstars'|leenettiscisieilleracse crete 150 23 
Striped bass.......-. 200 24 | 42,985 Oe Eisicr eter al lst ace lah =rar<toretefellctalaceiei-ters 806 69 
HioleeONe Seaeseoooaso lanceeee bostbec|>booseBee [reetee te 60 By | peonroaaleecabsoe 26,475 | 1,709 

Caviar Jere | hs csr erent re Ntecate crac cel mlotete sca  wrarciere ce mi|'s Syere eres 1, 080 756° 
Suckers fe eres) SAOUOM GOON Eeeee ee [SS ae Poe ae) ar 
Squeteague | 24, 000 O60) Pete ee aes: 3,540 109 

eee lie rer | eee 
Rotaletea. esi 49,575 | 3,347 |620, 245 | 25, 946 1, 049, 764 49, 871 |932,652 | 27,977 |466, 382 | 8,652 

) 

| Cumberland. Gloucester. Hudson. Mercer. Middlesex. 

Species. 
Lbs. |Value.| Lbs. Value.| Lbs. | Value.| Lbs. ‘Value. Lbs. | Val. 

Shore fisheries: 
Perch, white....-. TABOO AGT O5y | Men saee asl ake cess le creie aes eisoesee| Seiciees Visrcr2 fetes oe See 
SallmOnwsesene- oe lntee sear pce crea ee ere seal beeie ses Seet aceclnso mai 9 | fl eee eee 
Shades seaccaeeoes , 266, 250 [87,989 |2, 011,168 |$60, 334 |478, 800 181, 760 | 
Striped bass...-.--- abe ili lsys Pee Bin es SS eceed Sosneete 500 
Sturgeonm=.<--.---. OSH OLA Ara Of Naas epee ee melee setaete ele 
Cavaatiere a. 55. NBER TUES Soe eeeceollassosocs||kcsuones 

Squeteague -.:...- 7,010 (CoO eR Ebeaas| poocacca pooobpac 

FRotaileses = <5 253 1, 405, 325 |52,319 |2,011,168 | 60,334 |479, 300 | 18,005 |181, 769 18,593 | 1, 2CO 36 

Monmouth. Ocean. Salem. Total. 

Species. — = == = 
Lbs. Value. Lbs. Value. | Lbs. Value. | Lbs. Value. 

Vessel fisheries: 
Blue-fish :..-.2---- 4,300 OY ee soc ee Seca Ncl CoS Reeeeeee! Saccme ras 4,300 | $215 

Shore fisheries: 
AE WIVES: =< 5-55. < 5, 000 100 | 119,000 (Eels aaceeeneiel Soeaaanec 131, 900 | 660 
Blwe-sh .-. 65. 202, 400 8096s cOOR4 Gein pel Agnes cre ae oe na ehotererotoiay= aie 508, 465 22, 604 
BONO Ws. fo ee 2 =: 3, 308 100 21,375 TIL OM Sestscirs 2 ceayetsinie'llSearbne ie acts je 24, 683 875 
FES Ute Te 1S betsy cs ees mee ace etre llores xe ees aM orotate etere is a) fim a IASya I ierm core errs w'llataraterayarwrerere 2,100 84 
Groakers/-222%5..-..\: 1, 800 Dia eee seeeretas| ero loa ets cis era el aietate fc | ove enerchei cits 2, 300 38 
litkoniavekevas) 5 ae oel EAs Sao Bec dosetesllogeeeoeccel lasercec. econ Sac base aes 280 | 14 
Reineanishi-semacses. 200 C0) 8 see = eee eee ee 601 | 65 
Mania Generic 55 peeeO WOON m wm [64m ot eee bien ae Serle Aa cei ae cei nme cmiociatee 427, 700 5, 304 
Mine pares bese calorie sores 9 [sareciraieteers lleyoinr-tsteic incl seleiereie = Leeievaseaaasl percents 1, 000 50 
MCE Gesell bedls sera eae oe Sac crclllnitce ee see |-arm crema staal ec soe leieielete clicial= eral Ciancletare merece 5, 000 500 
Perch, white ...... De SLO POU OS oN eiaertetta ate =1-)||temtnpereto reas 280, 235 24, 851 
Piekerel) fe sce225 %, 100 GSM cetose As yerctaraicl [Procite rapt 2,100 168 
Salim OMe pe eel oS eel seperti ire nia eee yapee roe | arent aerel| acts een m. ae rete rere 33 5 
SGU) ae kesAbe ese molec aad ducse Ge aeee lace psosecscen yee nud SShoseapoqod | anaes poose 900 36 
UC tee el oO 27 Olle sOnOOO Merce crees ae steep 5, 930, 650 | $177,921 | 12,528,196 | 412, 294 
Spanish mackerel. 3, 254 ASR a Besemepesiccts | Scstaene tele o comlacl= ll nistereleiaeee 3,404 dll 
SUMPCOs PASS tesa]. ses c el cies ee ae 5, 925 T0638 Sapo eseca cs lseserstasees 68.531 7,148 
Sturgeon’. 222.2. =... 1,789 TONS SSIS See 2 ie es i 22,155 748 149, 093 7, 070 

Gaiviariowo sss: 36 O/C SS Sete eee 2, 040 1, 428 16, 992 9, 815 
SueCkers east se Sao saa ose cesanees 7, 800 SMG ieee pes Se Als Bence 15, 800 . 834 
Squeteapuers=--.- 73, 250 V7 S45 GG e753) De 990R | ee =e sais lerere(ai-s=i=m =i 274, 075 9, 325 
Wihiting sy. ss-e sce 50, 000 115 (0 0)a| eee een Ae eho seo aecem tees |aeaeareoee 50, 000 1, 000 

Motalssseses 481,313 18, 347 854, 850 | 44, 727 5, 954, 845 180,097 | 14,488,388 | 503, 251 

Grand total ...| 485, 613 18, 562 854, 850 | 44,727 5, 954, 845 180,097 | 14,492,688 | 503, 466 
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Table showing, by counties, the yield of the pound-net and weir fisheries of New Jersey in 
1901. 

Atlantic. Cape May. Middlesex. 

Species. eee - ————— 
Lbs. Value. ‘Lbs. Value. Lbs. Value. 

shore fisheries: 
ANID COTS me ete oe tates eres oc ee Srercl| 5 storwjate ie cl aratepal Semrelatetetoters 1, 600 
AUG Cn Meee eet ere na cee cincicl| « cece ere nee ee etomereeieters 19, 800 
hoor th Ae eee Ae ee ae 600° $30 5, 822 
Toy eH) 5° Eee eee ner SenseeSces cclbaso ena 11, 480 
MEG eL-NShe>.oeaeroca nao <= oats 15, 000 300 716, 400 
GETO Rote se crnc a aero aie oe nie aie! oie feinte oll Mite eraretatatatatatel| iatoeaetetetelete 4, 590 
(CikO A (onan e Ee Ree boc Sue oe aa Meseeccceacd baaccacoas 18, 508 
IDIMEM occ Soe okies ccs eos oe cee oeeeis | ene sevcerais\oo| Cemetercteicias 2,690 
CIS Bo 8 See arise ence b eleene 300 15 9, 500 
MIQUNG CLSs.scnia= asa ns eos ae eee 18, 340 400 44, 300 
Rein S=Aishir ese eieicco'sse:se ene co ernine 1, 334 200 5, 090 
Ibi 78 5h aceon eendue aeeon ee Gsob cd posoucsooscul oe ceeoas 2, 100 
Ma CKen elise: once mace ce = se asteciate | ere hearer | etstetcterererarate 2,879 
Wi Karlee at eor Seeem nee cieacoeseee Mess AB wasanlbonopsedas 337, 000 
IVE the) 4 7 oll fe) eee se 5 ae See en Gbad| posed codocd| aoe RCT 4, 400 
SONS) Gowen sescessce = peneeseaspegon| bee Sopbo5cen| saeencanne 81, 400 
SO aDASS ca mcvs oes So cee areas mate el eles sie ete tera le tersyosercterepeye 290 
Shades oe soc oscmcacces eeaceeee 5, 960 
Spanish mackerel 2, 360 
NO Sia ses enobe ens scsceds no seescec 450 
Stine ayete | | oy SiS SS ee Ree Serco soe 334 9,195 
Shite 20) dl Spee oon dee cecdcoKEGsess SosasdseesHs| Sosmodsoc0 | 14, 120 
(Cit) a See AO a are ers (Ss ANNA ere te RIO | 980 
Sib G Grins Sebeansecosocorcsccce 90, 000 2,700 $24, 500 
\yWlentnbey ee jaar eee econ pear scr , 000 200 350 
Crabs bard ieaeec ao oc eee ieee - 20 12, 000 
Kein PICTal pS anes eee aee aes ae aaa |e eee eee eee 358, 800 
S{o (Pb i 5 Sb ce coc socooaee a scseaso pocose soacsd Ssssen5ass 16, 600 | 
MUTE ESE ce ean oedema sen ste = Scie aa eis Sie erereletote oll erelestevesintets 150 | 

Motels esses ste Gee ete 127, 908 3,915 | 2,518,314 63,392 58, 320 406 

Monmouth, Ocean. Total 
Species. = = 

Lbs. Value. Lbs. Value. Lbs. Value 

Shore fisheries: 
ALD HCOLC Ree ocean sae seiescice ees 11, 065 $197 2,478 $25 15, 143 $259 
INE WIVES 322-42 shesclcetaasenciisos 598, 769 7, 541 21,192 212 639, 761 7,820 
Ble=fishic. i. sss cs- seers cece 93, 688 4, 014 1212 435 114, 272 4,873 
IBOMLO wee en nee sere cele aoeic se 1, 277, 894 29, 289 130, 161 38, 905 1, 419, 535 33, 616 
IBUbter-fish) ~ jose cecteress cine se teane 1, 845, 097 50, 276 427,559 12, 827 3, 004, 756 83, 969 
COLO) S52 chee Sse cstcmiescenes veel 17,619 529 580 17 22,789 714 
(Offs te Rees ee are ere ae ae 21, 201 627 9, 485 276 30, 686 903 
Greville (fei a. ecn<h Secs cianw scceina ss 53 I lc coc amtanemaie smecie sense 53 1 
C@roaKers 22525 si so 5 ecw ease cepees 37, 045 629 Thspale 533 73, 668 1, 702 
ID TW a Sisa sb ac cisiscjceiemmemenicineee 46, 500 IES ae ea aSca so ese aecioe 49, 190 265 
ELC] S See eet noe Gaia carte 82 ral et Sy ERS eee 9, 882 584 
WMIOUN GELS iic ores cae ees ooo eee 518, 482 18, 648 68, 036 | 2, 041 643, 108 18, 033 
HAG dOCes 8. felemn cee een 2, 105 G4; | aes ees He est 2,105 64 
EVR C Va te Sec seeeeien oo miss ae 1, 680 OA eee ote beara rete = Stes 1, 680 34 
King -nshvee. 22 cence esas cess 2,760 454 655 96 9, 889 1,305 
WING: 2 Ao oes ds cance eens oo esse 249, 913 3, 067 37, 442 562 289, 455 3, 692 
i UNO) ha) a) (Vien nee Sy eS 5, 008 752 2,123 318 10, 005 1,577 
Morse mackerel... 7.252. -02---se0 224 (WS Fane Boballe coo beads 224 5 
Menhade@m). 3.cc cence cie.nse esis ssjerstie 38, 850, 743 23, 474 | 5, 944 59 | 4,241, 687 30, 833 
PerGhwiite seco ec ccc oncee sores sence ee seeee tees Heed Sees er |e ae. eae 4, 400 285 
SOUP Sch eeecce ccoites soe oe eae sare 263, 650 5, 718 40, 804 $16 385, 854 9, 656 
Sea Dass Man | cccocca ne ceaose es 57, 311 2, 243 80 5 57, 681 2, 288 
Sets 0 an 355 So ee ee eee 89, 832 4,491 13, 160 658 109, 072 5, 526 
SHAS es MS ee Ae Aes 500 LOM te yale rerio ee joocoscss 26 500 10 
Sates He ee hb occ wep teetiseles 2,375 48 Sho. Se Setacine ene 2,375 48 
Spanish mackerel....--.-.----=--| 28, 756 4, 206 | 4, 322 | 648 35, 488 5, 212 
SPOUS ow Sen ese cnic Jepin acl sjeletels 232, 569 2,332 45, 743 | 457 278, 762 2,816 
DELLPCONDNSSe= cca ete ee vino cies 2, 304 145 500 35 12, 333 L210 
SUT COM ae csse civics eee oer eines 4, 894 OPS Soke Sosscoes Goapoagscs 19, 014 1, 260 

(Of eats 9 rt = ie epee en RE Came 1, 136 489) free oe eee 2,116 1, 144 
SCUSTCARIIC Sooo ew enicee er 8, 698, 374 217,759 | 892,174 22,304 | 10, 508, 448 2638, 871 
PAULO see oc cateanucteese ceca 2, 059 77 400 | 8 2,459 85 
Tomes 2s 2s:5.3- 55 eee eee 181, 539 2, 722 47, 202 | 709 228, 741 3, 431 
White h< si8ex acdc ence eee 347, 304 6; G04 st eaae) heen Seen 352, 654 6,811 
Crabs; hands. S22 5 cee eee 21, 220 590 | 900 | 6 36, 120 940 
Kano CTADSo nn ooac cone core temetee eee eee meers| cris ie isteye| rere eae | eee 358, 800 1, 583 
SUM ewe oe eck ee cc oe se oeeee 948 28 200 6 17, 748 826 
Tartled oat se een woe = oa 8, 285 gs) i We eintges Pe lames Oc 8, 485 153 

TO) ocseck cneeret meee eee 18,517,879 | 382,728 | 1,781,367 | 46, 958 | 22, 998, 788 | 497,399 
| 
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Table showing, by counties, the yield of the stop-net fisheries of New Jersey in 1901. 

| Burlington. Camden. Mercer. Total. 

Species. en 

| 

Lbs. Value. Lbs. Value. Lbs. Value. Lbs. Value. 

Shore fisheries: 
Catfish eee as 1,300 $65 2, 000 S140) [ee See nalosicec tice 3, 300 $205 
1S Signore sate nec dara a OAc era Mel eee 1, 050 Douek ce eeeell once 2 oe 1, 050 53 
German Canpesas-- ano sess 30,713 | 1,567 10, 500 840 890 $54 42,103 2,461 
Suckers sae see eo seen scllssecuecens Void 8 1, 200 Gi ie eee a. ae |Serlers sree 1, 200 96 

80) (1 a eee ee | 32,013] 1,632 | 14,750 1,129 890 54 | 47,653 2,815 

Table showing, by counties, the yield of the fyke-net fishertes of New Jersey in 1901. 

Atlantie. Bergen. Burlington. Camden. 

Species. 7 ] =A 
Lbs. Value. Lbs. Value. Lbs. | Value. Lbs. Value. 

Shore fisheries: | 
Caine = here eal ee cero toe iees sea midis qe ie-2| sec sa ciel sascteeeic | 2 OOr |e 442) nie. seats escent 
A De en Nee Se gS teen eel ae eee Bee ced Gomer 6, 975 352 2, 640 $132 
Rerchawhitesa- =. ss2-e== 9,319 $373 1, 200 PASTE Sa saa hess eee teal esc ee ee SR 
Striped basses... -\s.-2.-.2% 2, 941 267 400 AQ hots Meee ete Se ey (ee ee ee 
ARGS COV OYGLE 35 SRC rere ee | eae eee a eae ee | 1, 800 fay Bh eee ee liseecaeapee [Seem ee ele eae 

LO PRICE SS serctnae 12, 260 640 3,400 | 142 35,711 | 1,794 2,640 132 
| | | 

Cape May. Cumberland. Gloucester. Hudson. 

Species. 
Lbs. | Value. Lbs. Value. Lbs. Value. Lbs. Value. 

Shore fisheries: 
Watch Shwe seer nas ase eae nc 16, 850 $1, 217 12,590 $688 700 $35 
18 Se ee eee 6, 800 $590 8, 340 657 11, 857 952) ||: os ceccees Seneca 
Hlounders)-=_--.-- 800 | LIS) Ie aaosooese|laseceuatoc||boseacenacloqaosodnon| |soaccosenallsnesecacine 
(GEnMAMACAT Ds Mos |e e steed cine sense | eee ome tere eter o ciel| Saran aerate crete meee 820 49 
Perch, white...... 450 21 Per se A Sete ne eee dee Sale oe Meese |e pcroteretoneete 592 24 
Sec ane ete a fae ee UE Bie eee eo Oe Sel eee ee Sabo osees 259, 200 | 9, 720 
Squeteague -...... 3, 000 VON SORA Seas Pas Paonia cee ees Jeecindes sieaeeeeeeiee | eee 
Striped bass....... 3, 600 OT lS oaoacuo =e lovsonsoccd|booaesescnlisecaauases Lo 183 118 
PROMI COU MeN ere sl ees ee APs deen Mee 0 SEI A. See al ae |---------- 1, 200 36 

Motaleessees a. 14, 650 1,211 25, 190 1, 874 24, 447 1,640 | 263,695 9, 982 

Mercer. Middlesex. Monmouth. Ocean. Total. 

Species. a 
Lbs. ‘Value. Lbs. |/Value.| Lbs. |Value.| Lbs. | Value. Lbs. |Value. 

| 

Shore fisheries: - . 
IME WIVES oe cee 2) 50 sce ee eee ae ancl Ses eee TORSO4S Me GS1A Spl eens eae ener eae 10,894 | $148 
IS Tureafis hieeeree sac saree 2 scl ea cece |beceisecilnesaoee 630 BL askew moe secs cto si | 630 32 
Catfish fac 34,500 $1,725 450 $23 3, 100 nay at eee el ern ape ree 96,926 | 5,257 
Lye) oe ee ee ere DOs OO 2d (ae anata seater 3955 70m eee 2O0n| seem alate san ae 85, 887 | 5,335 
INIOUMRGEeTSSs= oshac4| see ees eee eee 7,310 325 | 50,300 | 1,597 | 257,600 | $9,263 | 316,010 | 11, 233 
ClOMTTATIR GED Hato a erly eee ate Verse cents G ee cen eR sees inscrikencel is cesice el cates. 820 49 
BESTT eT ea 8 | ree | et rs | eee Re, Srl eee 246 BOH eee rae|bSaS ose 246 39 
Menhaden -5ss5.5| sees soso eee eee ec eealbceees 36, 940 DAE Se See ale oS ae 36, 940 241 
IMIG Gee es a Se Sees bee ee eee ese tee 200 GH Fees | eae ee | 200 | 16 
Perch, white ...... ee eras See ae ee 2,914 117 7,693 401 28, 113 1,531 45, 281 2,521 
GUD We se eee cies | Soot ates eocoe aalleeeese aS bios Beck 160 Bil eebassees |Nomaagee | 160 | 5 
eal eee es ariel. Soe eal eases 5, 760 288 1, 616 fof ee ae Sal |r Sere, 266,576 | 10,089 
NPAMISheMnAOKETeL | S558 Sebi. os Saliciseteracteleeicisee e 86 a ecadeocee pecans 86 6 
SPOUSE E esa seeas ale tacm ad teeta aelbeweee snl soeeeie 11, 6380 3220 eae e ees Boece 11, 680 | 322 
SQuUcted PU sees =|. -ceeaaaleaeeaca 12,500 484 BTAA00 SHO Sila errors oer=|'=aele sree 72,900 |, 2,142 
Strpedwbassss =. sabe. ste 2,720 378 9, 905 oy ee oe eee eee Da 20,749 2,144 
DUGIMELS es ees sccm acia| seni ccllemrceeciee | eerscras GOON enw PSI se ecrensl Seee cose 600 18 
PRIUS Peers ae ae Serra ete yerhiorel| ora eae el eee ers 1, 900 DY fa eee ere eee 1, 900 | 57 
ANGIOOUG OC es eee AME IEA Dee | rae lege ates] Parearsiere 100 i eae eeeeooe 3, 10C 92 
Wihitineetes= <5 5s see sas [Sano oete eeeress eal eae ares 250 By seueiouine Meme 250 5 
Crabs hard) sn cs4lae eee ee cncn's 1, 200 46 | 12,000 Oa ERs al ere 13, 200 910 

Motallesesaacan 44,200 | 2,117 | 32, 854 1,661 | 245,225 | 8,674 | 280,713 | 10,794 984, 985 | 40, 661 
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Table showing, by counties, the yield of the line fisheries of New Jersey in 1901. 

Cumberland. | Ocean. Salem. 

Species. ——$ — - 
} Lbs. Value. Lbs. Value. Lbs _ Value. 

Shore fisheries: 
IR me-hshlhsya see cere oe cart es cat loca oloct 4|\teaeocnees 35, 610 $1482) il oz ccrec.c'ee sacl seee cere 
IBONLCO pastes Se eae ete sinea cia a2 Asha eioeoeeeo | een ee ee 600 18! |: cacosnchetekeoee eee 
FOG aes ce remrece Saar ce asec cic a sac). snot ae mciseya| Mea eae ee 425, 333 12 193) | cn ane Ue eh eee 

1yl Koha (See Eee Ae e aee Een | atr See aa 329, 764 L1,'626 |. o.:.. Sic.cte. sai) eee eee 
A OOC Kenan ase. os cccws coo wce steno see ee | eee eee 128, 416 5 1ST. \asecce2.o5 see eee eeeeeee 

Ha C HOR ee SE Re eEecOn bracoricentcn||ceaca cess 2d 82 i 
Be See ak ioratana-cia hod ao ese | ee Coen ae 200 80 Me cc conceeeenl beac eeeeee 

Be SEAL ENS eee Ses aes ose Seal waa 600 19 | code eee 
eC Aaa (meee BS GH ARC ANS 262, 100 15; 866) Soc ccee nce eee 

POW os scn setae sae as ceive eins 5, 800 $318 15, 100 78 4, 750 | $285 

saWstarentbeclenl sew seenSeceas 5, 300 318 1, 200, 434 47, 024 4, 750 | 285 

Atlantic. | Cape May. Monmouth. Total 
Species. === 

Lbs. Value. Lbs. Value. Lbs. Value. Lbs. Value. 

Vessel fisheries: | 
Binesfishiss2- 5 .- 15,851 | $831 22500! B14 |S eae se sees eee 38,351 | $1,972 
Codie esesesssececic= 784,530 | 23, 554 Q91d34 | 161649. 22 taee se oases. 1,005, 964 | 30,203 
@roakerss..-.2-e-- 4, 230 169 3, 500 ST Soke ak) sceewees 7,730 256 
Miounders=-----.-- 4,727 258 6, 840 OU ie ottatece sud ocdactesee 11, 567 550 
Maddock. --..--. 6, 446 197 6, 700 PAU WS Sees <a eel aR eo 18, 146 398 
13h ee See eesee 5, 010 154 1, 900 BY We nsckins sel lsscee ose 6,910 211 
LANG oe ae ew ich secs eeaseecel teen seee 10, 000 BU eee ease lockceauee 10, 000 300 
SCUP sacen: se cece 7,600 | 318 13, 800 AVG Vee ee Ae S lena 21, 400 732 
Sea Dass. .-.-sa-c-.s 183, 500 9,175 70, 600 SRO YAU a2 Sem = omar er mene 254, 100 12, 745 
Sheepshead .......) 360 1 Bere cect sa aceonese| anes ata aes | acess = 360 19 
Squeteague ....... 14, 200 852 8, 000 450) | este atest eee 22, 200 1, 302 

Totalc-ss<25 = 1, 026, 454 | 35,527 360;2740l lo Oly | poses a coe eer 1,391,728 | 48,688 

Shore fisheries: 
AIJEWIVES? oocac=-<: 5,100 | 260.) 2 Se eieslee all ecto ssoreie | eee eee | eee 5, 100 26 
IB Wesfishiesee =e eee 14, 460 1, 202 319, 300 | 19,020 | 5,044,600 |$201, 784 5, 418,970 | 223, 488 
Tato) abl Meet enoeras| Paaneso raced baschGnd serrata seacc baaondae 12, 600 252 18, 200 270 
COGN Saencrcsetc ee 46, 610 1, 444 149,400 | 4,462 642,778 18, 398 1, 264, 121 36, 497 
Croakersie-c- 55-5 69,595 | 1,460 TOG | 2elOUl|-ot sera oe. Reoeaemes 140, 662 3,627 
AO CUTS we Se | eee 9 ea | A 8, 140 BSS ul seep ce =. (Gee ee 8, 140 553 
Melssos- seas ei cts \eia's en eloie isi Seiwtere ao 600 96) | oetstetece=s|oometece 600 36 
MIOUNGETS== a 15, 465 | 858 24, 215 1, 058 278, 392 7, 420 | 647,836 | 20,962 
Maddockere---3--- 400 | 14 7, 230 218 75, 666 2,270 Ab ey Ab. 7,689 
13 Co ee 700 24 4,500 140 9,900 240 17, 811 486 
Kaine-fishes s..2e.2 2,941 441 3,239 DYE ee meanon| aoc cosoe 6, 380 998 
Taina Sete se oe aloe eee Vee cede! 9, 933 298 8, 480 85 18, 413 383 
SCUP Meese saaa- ces 5,000 | 200 75,200 | 2,266 37, 875 1, 058 118, 675 38, 5386 
Sea bass ..2.---<,< | 25, 900 1, 295 500, 800 | 25, 284 386, 666 17,620 | 1,175,466 | 60,015 
Sheepshead .....-. 3, 000 540 3, 925 SHO Senet tet ecioees 6, 925 886 
Spots Seeeessee toe | 3, 400 (i158 eee anal ene og Boren esac Pooeas aac 38, 400 68 
Squeteague -...-.--.. | 514,566 | 16,910 92.616: || 8) 829 beeen seclaoee seme 632,331 | 21,420 
Striped bass.....-. Vesee erin sieaee Baneae os 150 16a Soccmuicese (sone eee 150 16 
IU RUIGO LE Ss Senecio ees 1, 500 59 780 20 84, 466 2912 86, 746 2,994 
Winitin gs: nv acvsss cle caceas cece | eae alt Sone abe. coe lleenicaete 2, 900 58 2, 900 58 
Terrapins 2. ----.- 100 | 2OOW IE Set ae eee oe ceece| Ween eeeneGc\|ecasconae | 400 200 

Notaliztsc=2 5-22 709, 037 | 24, 741 1, 271, 094 | 59,693 | 6,584,323 | 252,097 | 9,774,938 384, 158 

Grand total ...| 1,735,491 | 60,268 1, 636, 368 72,854 | 6,584,323 | 252,097 | 11, 166, 666 | 432, 846 

Table showing, by counties, the yield of the bag-net fisheries of New Jersey in 1901. 

| Atlantic. Burlington. Total. 

Species. | == — SSS 
| Lbs. | Value. Lbs. | Value. Lbs. | Value. 

=~ = = | = As 

Shore fisheries: | 
Catia.) ses. 02... bce ee seers 6, 100 $305 7,000 $350 13, 100 $655 
Striped: bass:...o2-22 6+ cee ep eae 36, 000 7, 200 43, 100 8, 620 79,100 | 15, 820 
Wibite merc hess... > seme. seer ae ameter 88, 100 | 8, 524 99, 500 4,975 187, 600 8, 499 

Total ee se ee ae ee 130, 200 | 11,029 | 149, 600 | 13,945 | 279, 800 | 24, 974 
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Table showing, by counties, the catch by dredges, tongs, rakes, etc., in New Jersey in 1901. 

| Atlantic. Burlington. | Camden. Cape May. 

Species. le 
| Lbs. Value. Lbs. |Value.; Lbs. | Value. | Lbs. Value. 

Vessel fisheries:- | | 
Clams handisss. a=- 86, 024 SScOUS ONS ese esse eps eso AaBmecoten SaemeeeS 8, 480 $893 
NUIGSCIS BRS Ss se. ee 17, 000 Oe cesta a oN aera < cla crateleate 2 oe | Rtacios <jSercnists lene some 
Oysters, market. -. 146, 286 7 O80) leis soe ese eliscese =e 578,200 | $73,115 177,611 | 23,281 
Oysters, seed...... 83, 349 A. BOD: | ese ese lecie- =i] ee a2, 220 16, 631 186, 578 10, 056 

Totaleses: 2-2 332, 659 SU QO as serene ats eee = erase 910, 420 89, 746 372, 669 34, 230 

Shore fisheries: r% | 

Clams, hard.....-.- 640, 336 62, 753 1DAl 792) $116 380" | costo ce feenciss<= = 5 691, 904 66, 332 
(CHAM, Qiittis. Seances soocece 8525) Sone Se sone sesled ae Gas ds6s| baee coorum jeouceedcos 18, 336 500 
WTSSCIS ee cece ces =e 37, 000 370 320, 000 Fa PAU [ea a ge Mee 600 60 
Oysters, market...) 1,051,673 | 119,413 | 146,020 | 16,681 |..-.......|..---..-.- 208, 439 | 28, 420 
Oysters, seed-...-- 269, 150 11, 354 22,750 885 33, 600 1, 555 310, 709 18, 680 

Motaleces sr eee 1, 998, 159 1938, 890 618, 562 | 34, 266 33, 600 1, 555 1, 224, 988 | 108, 992 

Grand total ...| 2,330,818 | 225,163 613, 562 | 34, 266 944, 020 91, 801 1,597,657 | 143,222 

| Cumberland. Hudson. Middlesex. Monmouth. 

Species. | 
Lbs. Value. Lbs. | Value. Lbs | Value. | Lbs. Value. 

Vessel fisheries: | 
Glams, hard=>255.-- eee arate ae Sacer eas 10, 400 | $1,625 24,598 | $4,213 756, 624 $117, 980 
@rabswhard +-+.225 ledotisescas do) sehchosbaste 6, 000 | TON Re See ects beores oe 426, 770 12, 805 
Oysters, market...| 7,320,943 LW Bl osceSeccalacoot pelos ocon sboparer 301,700 | 38,780 
Oysters, seed....-- 5, 282, 690 OAc? 3 ll Ae oe Baeeocacl cmc aeee ae eaeesec | 179,956 | 10,312 
Sesllopses.a----- ence eee eee eee eee tees] eee cee ee ee eters 42, 000 350 42, 000 350 

otal: pacha. | 12, 603, 633 1, 255, 134 16, 400 1, 805 66,598 | 4,563 1,707,050 | 180, 227 

Shore fisheries: | 
CHATS ne h0 ln omees| aa aeeteoosed| Easessonesss | Maesacecde besreaoe 19,200 | 2,880 | 1,264,328 | 199, 969 
(CUiIOR ESOS ease lesa cee nr aaa hecorsec see 3,500 DGS eae fe ah eleoe cee 788,130 | 48, 659 
Oysters, market... 99, 743 13; 024 |eas asec oellewse See 340, 900 | 48, 700 1, 039,101 | 139,180 
Oysters, seed:..--- 2,110, 059 92,936 | 422,100 | 21,105 | 455,000 | 26, 000 9, 450 540 
Ove? se cs ana llossak stesead Poe csacesbes| Beeesscced| soc5ccen|(5 sacososcd beccdone 144, 000 32 
Stemulloyse Soon cease Sat esenesose pseceedese 4) eeseoacasn ssnencaq| op ott aca asesscas 30,000 | 2, 500 

Mota sesaee <<. 2, 209, 802 105,960 | 425,600 | 21,368 | 815,100 | 77,580 | 3,275,009 | 390,880 

Grand total ...| 14, 813, 4385 1,361,094 | 442,000 | 23,173 881,698 | 82,143 4,982,059 | 571, 107 

| Ocean | Salem. | Union. Total. 
Species. | | —— 

Lbs. Value Lbs. | Value.| Lbs. Value. Lbs. Value. 

Vessel fisheries: j amt 

Clams) hard=.=.5-- 9, 792 Fle 26d saree eee eee oes eeas,staye\eisiel| even sraterste-s < 895,918 | $134, 891 
Crabs; hard! 2-2: .- lee dasSb0eaed| Saeco sss snes soaad Ssencecd eesden sedlocosecasec 432, 770 12, 985 
Mnusselsis se Soe 554 oe eee Ibe aids.o4 lt comonne Deas hoeota cnc heoces) Cmte eee me 17, 000 170 
Oysters, market... 5, 600 (0) Sees eee roee Beecer erro peecmcbotc 8, 530, 340 | 1,112, 165 
Oysters, seed .-..-.. 11, 690 TEN Roe Dee oe ned Catet need PeEecoetare 6, 076, 483 338, 492 
Scall Ops saab see lsat eee sere |e asia aol acserer sll Ream aan| ce ceeeaalsf cee eee 84, 000 700 

Motale=eeseso 27, 082 DRC State be Sl ae el ee ee ee 16,036,511 | 1,599, 403 

Shore fisheries: il A | 
Glamss hard =. 2s... 609, 592 3,300,152 | 418,062 
Clamaxtsoib 2.132 111, 140 902, 770 54, 918 
Glamis asuting Soe 24ers. Saeresce 13, 336 500 
NINISSO IS Skee ee: IS Saar 357, 600 750 
Oysters, market...| 3,230,129 6, 116, 005 584, 602 
Oysters, seed....-- 270, 571 12,541 7,700 $330 | 630,000 | $31,500 | 4,541, 089 212, 426 
OGIGIY GINGICE Goole SeaorcSee cue Seeente saa se oscess Mesceene fan eye aay sta o sate 144, 000 32 
SOUS st ee ee A Be ores Se 56 oe Pie nccisted Cantanemas (anette 30, 000 2,500 

MLOtale ss 5 4, 221, 432 307, 469 7,700 330 | 630,000 31,500 | 15, 454, 952 1, 273, 790 

Grand total ...; 4,248,514 309, 894 7,700 330 | 630, 000 31, 500 | 31,491, 463 | 2,873. 198 

1 
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Table showing the catch of eels and lobsters, by pots, in New Jersey in 1901. 

| Wessel fisheries. Shore fisheries. | 

; == = ie Total. 
Counties. Eels. Fels. | Lobsters. 

Lbs. | Value.| Lbs. }{Value.| Lbs. | Value.| Lbs. |Value. 
———. SS e eS = a Wd | | 

| } 

IS ONE CMe cect ante eee is- = ==> Jeceeceee|eeeee eee SZ bOOM PSL S98! |t ae aac 37,500 | $1, 898 
BURN EtON es Se oeeec ati cece esienaas |vomamreellnaeeeioate 1, 150 tol RRB OGAES esaceee | wo bladls. 58 
Gaewht airs een mensch re Goa $355 | 3, 700 185) |S sas-ee eee SS 10, 800 540 
EMITS OMe oes qoctte soa sass a feat | Tene | ee ee 17, 100 1,205 | 22,000 | $2,220 | 39,100 | 3,425 
NMNICUESEx ee Se oacee ccccct este esses eS Ssee ercce nr 14, 600 51 Reeeeesrs eeecsnce | 14, 600 841 
Monmouth 180 | 156,884 | 8,230 | 40,043 | 5,574 | 200,527 | 13,984 
Ocean... =. Be ala eta ison oes eieiorelare 2,265 | 545, 300 | 27,181 | 3,900 D46 | 594,500 | 29, 992 

Total 2,800 | 776,234 | 39,598 | 65, 943 | 8, 340 | 898,177 | 50,7388 

Table showing the catch by minor apparatus in New Jersey in 1901. 

Atlantic. Cape May. Cumberland. Hudson. 

Species. 
= 2 

Lbs. Value. Lbs. ae Lbs. Value. | Lbs. Value. 

ne . | 
Shore fisheries: 

loi) ERA SS eee 61, 000 $3, 050 §94200)|| = $2:960) so e-nceeecleeeoneeene 
Crabs; hard). .-.-- 3, 767 283, 1, 600 BOM Beene Soa | once ae os 
Crabs, soft.......- 2, 400 480 6, 400 | L200 WS. 8 see Sosa 
MGbeYS 72) 0): Lee ee pacer eed) seercoct.|Seecnee aes lcineeieciye 51, 000 $128 
MEeNVANIN jase ees ei See eae eee aaa 7, 832 | Dy QGOL\lemibssies ees sites oeee 
Piintlewess sees hoes eee cee | Semarctecle ce eee ae colon ones 1, 800 162 

Motels o-oo 67, 167 3,813 | 75,082 | 7,175 | 52,800 290 

Monmouth. Ocean. Salem. Total. 

Species. ; = 
Lbs. Value. Lbs. Value. Lbs. Value. Lbs. Value. 

Shore fisheries: 
(COfieits ol owe so ee a eels eee season cealscearaonec 2,910 $154 2,910 | $154 
Melee o.c82 eee 126, 950 $6, 347 8,100 bi U0) fees Pee et a cara 255, 250 12, 762 
(Cernihhal (rhg gs seco lacqeoneacc||~snobesdso | caesscues|S-sscuscac 16, 269 976 16, 269 976 
MOmMCOdlseee eee - 33, 200 eee aed Sastomoued senocd coool oocedecae 33, 200 996 
Crabs, hard .....-. 116, 952 4, 004 2, 672 167g eee an eee 126, 991 4, 784 
Crabs! soit -o..-. 173, 578 22,917 8, 100 IetVialleogeocsasd |sesosacaad 191, 478 26, 287 
Kain S| Cr apse. sone o-|sesiee ase ee peor Soe ecSoresecl baacsenocd poppoccsor 51, 000 128 
Shrimp so.a-si2s--—- 210 | 140 390 1: ee aes Reems 55 600 335 
Merrapine soos. se caleiis eS = eeal| re ae ateten | lateiclee fofeyata = eee alate | iainleepe ain | ioe teeeetesal 7, 832 2, 935 
MuUrtle secse ccc cod] oes sejse se eieeee se ope 8, 000 640 89 11, 075 891 

otal sees sass 450, 890 34, 404 27, 262 2,764 20, 454 1,219 696, 605 50, 248 

THE MENHADEN INDUSTRY. 

While the greater portion of the catch of menhaden is sold to the 
factories to be turned into oil and fertilizer, large quantities are also 
utilized by the line fishermen as bait. In 1901 one steamer, two 

gasoline vessels, and one sailing vessel spent much time during the 

fishing season in running menhaden from the fishing vessels to Sea- 

bright, Monmouth County, for the numerous colony of line fishermen 

located at that place. These are prepared as ‘‘chum” by the fisher- 

men and used for attracting the blue-fish to the vicinity of their boats. 

At many places the line fishermen have gill nets which they use in 

‘atching their own menhaden bait. 

In 1901 there were six factories for the preparation of oil and 

fertilizer in operation, viz: One at Keansburg, two at Belford, and 

one at Port Monmouth, in Monmouth County; one at Tuckerton, 
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Ocean County, and one at Leesburg, Cumberland County. Part of 
the plant of the latter factory is at Bakersville, Atlantic County, but 
as most of the work is done at Leesburg it is all credited there. 

Table showing the extent of the menhaden industry in New Jersey in 1901. 

Items. No. Value. | Items. No. Value. 
| 

HA CLOTICS = ostoree aieisc' =) -2i21- - - 6 | $124, 000 | Steam vessels fishing ...--- 4 | $30, 000 ~ 
@ashyGapitale sa: =<ses <n -lese = sciences 40, 000 | MOMNALES she55 = <= ea (io ee ee 
Wages paid factory em- \ Saat Oitiitrvoeae eee ote nl oer en 7, 655 
OMEGSS Ueno REe oS te el Gaaemoroamte 22, 825 } iPursejseimes|-- ss. s55- seo | 4 2,500 

Persons in factories ......-. a Yl eeepc || Sail vessels fishing......... 6 6, 800 
Persons on vessels. .......-- TSG Scie ceases MONA CH re meee t| Of |e eeirctaccsse 
Menhaden pressed ....-.-..- 27, 090, 000 2730908 VOuthib Secaaceccececeeeees | Seen eee 12,575 
Menhaden caught by ves- ie UUSe|Selnies Peeeeee ee o=— 6 | 2,700 
RIE a oes ae eeeeimereracs 38, 108, 615 51,810 || Sail vessels transporting. -- 8 6, 100 

Tons of dry scrap prepared. 1,131 B250468||) = Lonnageeten. sss =-6-e- LOS ee ees 
Gallons of oil made .......- 109, 789 25, 440 1 OUbiE 5 ee eas | See see ee 2,805 

i} 

FISHERIES OF PENNSYLVANIA. 

As Pennsylvania has no frontage on the ocean, its fishery interests 
are quite limited. With the exception of the small fleet of vessels 
engaged in line fishing in the ocean during the summer and in working 
planted oyster beds in Delaware Bay, the fisheries of the State within 
the scope of this report are confined to the Delaware and Susquehanna 
rivers. Several of the largest seine fisheries on the New Jersey side 
of the Delaware River are operated by Pennsylvania, however, while 
Pennsylvania capital controls a considerable part of the oyster industry 
of New Jersey and Delaware. 

The three tables which follow show in detail the extent of the coast 
fisheries of Pennsylvania in 1901: 

Table of persons employed. 

‘ How engaged. No. 

(Oa VEST EU ARSON NOTES 6 AS ae o aon secon SS Oa eno. eo acue Ba aU CRN Od AGao> Jace aceronneneoeenar stares 209 
Onmeviess cl ssira ms pOnulnopa: eee see the eae eecise meena on cis aseioele eset amie cele wisiceinie pian 7 
nen oatsHMeshOnestis Merl Cg psy ae eects jie tete eee ore i eicicic ra sinless tee earls = ce spoiereteleiele coer cis eisai 1, 582 
STORES 1) Gla perenne ee eee ee neato Sere ne etcyaia inet elma cieislermeis ais cine  otlsies stminiow eeiseeers 736 

BING) heal liners eee reece mises cic cierey aes eefave sie sine iee eae aeieie Olntein Sinic cael seeete cas star Stet eoeeemecsis 2,484 

Table of apparatus and capital. 

Items. | So: Value. Items. | No. Value. 

Wessel sifiShim pes jacireriarrsycinie =e 25 $54, 650 || Apparatus—shore fisheries: 
Tonnage 2 ses soe CCA A aseeiomae S@INCS osccnas=tetoce et ees $12,615 
OuGhb se coceee a Pa Bg 21, 740 GilJsNets:: sacce- = 228 13, 193 

Vessels transporting. ... ae 2 4,500 Stop nets ....- cee 5 905 
TOWNE ROL se ie cscs sistas G78 seen eons Fyke nets ........ ws: 2, 239 
Outhtees meee soca = Sere sees |soceete 25100) |||" Dip mets i=. 2scccces sss ae 570 

BOatS ia jose cans eee esses: 526 30, 583 IMS ead ecue encore Eaaasene Ubeyorte 269 
Shore and accessory property -.|.--.-.--- GSs24ou| Cl pOLSes sae. =e co a cecicee 117 122 
Gashicapitaliasceeee ne ssemice| sesso ROse707 | Wash pasketsijecs- sce. ccs 122 1, 686 
Apparatus—vessel fisheries: 
Dred gests2 22254 22 sees -c | 80 2,650 SERS Totaliss > Sesh e ese tees leesesece 2,110, 162 
WGIMES epee. s osc eee See. ae 390 |! 
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Table of products. - 

| 

Species. Lbs. Value. Species. Lbs. Value. 

Alewives; fresh.<..5..00.cce SOI 9255 $2,448 |) (SHAG moc eeeectateicne aes 2,982, 868 |$124, 328 
Alewives, salted..:..........- 334,000 | 6,960 |} Squeteague .................. 3, 600 115 
Black  bass2c-.52,.- sense ses 7, 556 7621 SULIDCGNDASSS.< cece cere oe ae 18, 092 1, 153 
Blue=fish=- 25 eee ee 1,345 62 | StuneeOne eee eee eee eee 530 43 
Calt-Dshie soo eet tate anes 193.199 | LOMM6Ss ||Sule Kens .252 > serene eee 29, 395 1,313 
Grogkerssos-0 5 scccesccsecn ss 6, 231 TAS AS WS epee cepa ere ecient 3, 970 317 
LOCC Aan Ae ee 140,504 | 6,151 |) Wall-eyed pike..............- 14, 675 2,321 
WVOUMGETS once sister ns oe i 22, 411 709i) POSS) a3 asesecee: ot ae aoeee 800 240 
Genmani carp)... os -scce- ese 161,895 | 9,795 || Oysters, market.............. a 282,352 | 35,517 
RERCREWOILC. cannes socks paso 5 3, 465 206. || Oysters; /seed=:: - 2...-2s5----= 6 302,638 | 14, 232 
Perch Vellow’ s.¢cocceasace-< 1, 225 PAT Ub lig Ket: Be tee SE SaaS ae mo obe 10, 500 70 
MAIMOM eee ane see ese ee eee 1,397 202 2 a 
SCUD Heroes cere acs eee ees 22,593 585 Totals Sic se cSecew eases 6, 029, 588 | 251,491 
BCRIDOSSis- scone aa eee ee eae | 687, 412 | 32,791 

a40,336 bushels. b 43,234 bushels. 

THE FISHERIES BY COUNTIES. 

Kight counties in the eastern part of Pennsylvania engage in the 
fisheries— Bucks, Delaware, Monroe, Northampton, Philadelphia, and 
Pike counties on the Delaware River, and Lancaster and York counties 
on the Susquehanna River. Nearly half of the total number of per- 
sons employed, over two-thirds of the total investment, and almost 
one-half of the catch are credited to Philadelphia County. This is 

largely owing to the wholesale trade of the city of Philadelphia and 
the vessel fishery for oysters from that city. The relative importance 

of the fisheries of each county in 1901 is exhibited in the three following 
tables: 

Table showing the number of persons employed in the fisheries of Pennsylvania in 1901. 

Counties. 
On vessels | 
fishing. | 

Buk ccs cc gan deeese eb ooceaeeeeaemee cee 
Delaware........ ese Sots ke maye Se ee ieee 
Lancaster ....-.... 
Monroe.....-.- 
Northampton. - - 
PHT RGGI POI essen eet eae oes ae 

On vessels | In shore or 
transport- boat - Shoresmen.| Total. 

ing. fisheries. | 

See oe Sere 335 25 | 360 
160 26 186 
r RY al eee | 437 
16)|s2c2 eee 16 
B9i|esscec epee 59 

257 1,158 
39 39 

229 229 

7 1,582 | 2, 484 

Table showing, by counties, the vessels, boats, apparatus, and shore property employed in 
the fisheries of Pennsylvania in 1901. 

Bucks. Delaware. Lancaster. Monroe. t= 

Items. . | Su. es: : 

No. | Value.| No. | Value.| No. | Value. | No. | Value. | No. | Value. 

Biatayet 2 ee nose eee | 135 | $5,291 | 72] $9,752] 114.| $2,385] 5| $65] 14] 210 
Apparatus—shore fisheries: | | 

DOINCS. soe de tae attnete sii == 40 | 6,030 6 430 36 | 3,060 1 131 | il 480 
Gilets: ooo. cj0c otisciae eee 42 2,650 | 66 5, 938 | 14 2é 
SLOP MOUS ese =e - oeee = eee clel| See iene 6 CSE Ke ener He =a 
VEC MECiSioson naan sec 45 45 100 98 | 215 
DIP Mets eo gac Sam ocwiewnw ciclo wine| mite a ecab eine ete 2 6 | 157 
TAN GR dante Jeon ieee ese eee LOA cise 1a eee 
WEL DOLE. seeciaccanccx ne wamee 55 42 62 BO bsoccte a pare eevee 
Mish Haskets occ 20 aocsce ee os | seers leaeeee pee aes||mcinosls "80 

Shore and accessory property.. .----- B9945").. =. 10;069)|-ceee- 
Cashicapltal’ 2... o-secewc ccc nal =e se 5 feneeetee ae ons 1:2;.099) | sas select tac 

P45 O18 Wea <2 a] 180) OLE ee bi 0) 1: a ey el ee ee 
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Table showing, by counties, the vessels, boats, apparatus, and shore property employed in 
the fisheries of Pennsylvania in 1901—Continued. 

Philadelphia. Pike. York Total. 
Items. a = 

No. Value. No. | Value.| No. | Value No Value. 

Wesselsfishing’=s2. ==. -ceccc eee 25 MDASODOMIE sts erecta eee erdee ss Vator ns 25, $54, 650 
MoONMAPe ween an satoo assesses ABE estes are aa arena Peloees al mace ce els ce ncsaic ABD Nir c aeiteeasee 
OUnE tee eene ae n as See Dail) |e Sse Neen al ae ce ee a ea 21, 740 

Vessels transporting ...-.-.-...- 2 EIA) Sn onael aece Doro ieee cel eee roee Pau 4, 500 
OMMAL Ceeee re seaso asec Wl Ilse secosascec eosasee Seodeoss lbacosse bhereoce Ode eoseecenmee 
Out tesserae Jones eccenas| secs oe DLOO! | Re eee |taee's =a ccse= = sede a alatallameraisocre 2,100 

Boats tenemos ee dese asee cee 139 11, 880 ii $110 40 | $890 526 30, 583 
Apparatus—vessel fisheries: : 
IDG0 EOS) panopppcosponpeespsae 80 | WO poe obde Seseac cs lSe- sade sucoce 80 2, 650 
MAIMON a erasae pose ec elas ee asecose | Bt Pee cess acosece Seeaced taseraes SAA ssaS 390 

Apparatus—shore fisheries: 
SCIN GSE Seccas ecces tees sees 10 1, 365 6 169 7 950 | «120 12,615 
(GiilbtGi Lae ashe een seeraas 104 4°030! |S. 222502\eeseeae 2 150 b 228 18, 193 
Stop meses ns .- 6 ss snssceesa. 10 Ly) eae nee| See aeee ect Goctertee c16 905 
WVKOMESe sess. sae ce sconce se 924 | 15675: eis sa-| sees a2 100 125 | 1,384 2, 239 
1D Os YS) js ae 13 GO) ea = 52) step arose 80 160 252 570 
NGI CS Ese esses = see ee cet owe Saat oe AQIS Fe 52S esas eens ons 10. Sarees 269 
HOMO TS eeeeres eare ae si sc ca| pron ace ler wee Means coe aacelacec sees coe eaaslseccc cee 117 122 
Higa paSKets) seme cceciss. ase oe |eecme.-|sumeaeeoesis=[pcemerelecsec ccs 42 558 122 1, 686 

Shore and accessory property..|.----.- IAB GPALH eee aoe O00 eeeae oe DIS eases 1, 168, 243 
Cashicapitall 222222. eet seen eles. GUS GOSS hos SANE ce kip Peed Sete S180 SE ae ele 793, 707 

Motel teed esky 2. aE re | 1,980, 784 |...-..- TaDVOWles ote es i4o7g|belsee a) 2,110, 162 
| 

a 20,179 yards. 688,440 yards. ¢5,110 yards. 

Table showing, by counties and species, the yield of the fisheries of Pennsylvania in 1901. 

Bucks. Delaware. Lancaster. Philadelphia. 
Species. 

Lbs. | Value. Lbs. | Value. Lbs. Value. Lbs. Value. 

Alewives, fresh ..... 669, 800 102, 500 29, 625 $345 
JME ALOT NEU elie SEZ ENO GRC) Ue ree As An | epee eee eee he ae ae ee eee ern Peers ae 
NS ee KD ASB OEE eee OOK mien I) aaa len GOO ie “S600 eso ose 
Bluefish se 526 csee 1, 345 67 
Catalishke sae aoe P ce 93, 054 4, 654 
Groakersesiscn oso. 6, 231 141 
Helsy sss cee seme asc 23, 999 1, 201 
Mlonundersics- ce ==. 22,411 709 
German Carp.......- 54, 350 3, 211 
Perch, white.......- 365 18 
Perch, yellow.....-.. 75 3 
SAM OMe een sao 17 17 
SCUPrs se ecnes oo ss 22, 593 585 
SCaNDSSS Es ates nai o= os = 687,412 | 32,791 
Slat: yol eee eee 567,545 | 25,504 
Squeteague --...--.- 3, 600 115 
Striped bass.......-- 1, 792 159 
DUI COnee ace onsee slo ees eae eee kee are (DDO IRL MAS. | co se alee Oe Se OS Bt ee alles eo 
BUCKETS ease conce 6, 955 295 
SEU SMe ere me Ore ree ele ce See a | oe TOO, TESali acum ncetllcasedee 
Wistll-euedapllccaene dae ssemer eens con be ae |in nen loum eee ee TN? gs BbOr |!) Wao Se eee alec eces 
ROP Seerertee ena eo eres S| Porccueslacnccscoecefeeasescel LOOM) 280 cet cs cae etc 
Oysters, market....- 282352) | 35.517 
Oysters, seed.......- 302,638 | 14, 232 
sinh CSenc cee cess oe ie aol HOOP N i LOO 9! O00 pap s720) |e Saelearon | eee lec ane ee tke oa ee 

Ota aeess 2552 2,091,725 | 55,479 1,148,520 | 36,178 467, 326 27,450 | 2,106,359 | 119, 563 

Monroe. Northampton. Pike. York. 

Species. : 
Lbs. Value. Lbs. Vaiue. Lbs. Value Lbs. Value. 

TERA ID DSCht saccesodd | SOS EOD C] Bee es Peres SEsEeel Paneer eae Sm [ob ein eam any [PaaS Sm 1, 400 $141 
Cat-fishiere wer sascs clea sesttels| coos astm 350 C2DU Sees mece ne lease eeeeee 23, 900 1,195 
NOs aes it Sa ae a eS eee ee 70 7 Rane Sosns Renee 46, 000 1,810 
GermanCanprn. ons 2e lo ee secon loosen oe 1,135 GON eRe eee eee Se 4,350 212 
Shady essere eee 3,995 $357 17, 800 1,275 17, 300 $1, 275 89, 963 4, 879 
SEIPe CEDARS sees eee ame ene er eens aoe he ee shee eases eae |e Bilal 1, 495 150 
Suckers mer secese ce [oan eee see 1, 900 TEA)! || eee ta Re | gyn ened 2, 625 79 
GUUUril he Sema mee ale eae AT Mee Se oe eee |e ea (en aN) 1S eee 1, 800 144 
WinlIPeyern pike er nein ene emma edema UO et 8 ie Nes ee oe 5, 825 79 
IMIS FoiS} 2 Be SSS ied enc breis oe a ce ectics See tes fe pe at lel a Ue aR | alge RD 700 210 

Total et-sa5 2s 3,995 357 2A), 255 1, 489 17, 300 1,275 | 178,058 9, 699 
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THE CATCH OF SHAD. 

The following supplementary table shows the number of shad 
‘aught, and the value, in each county of Pennsylvania on the Dela- 
ware and Susquehanna rivers in L901: 

Counties. No. Value. 

VICKS ee mites rereos seen S ck als: as, atoye terete aie lainisle acre eae einem Cre mae MIC RTe coe e eae 230, 187 $43, 241 
CVG ELS cio cic crcl ccc a2 orale mies fateicrasjormuepmiaslore otal se eevee riers ears Gente ey attorney atete ererale atere ete ote 217, 000 29, 264 
| Dh ae 0c (2) i ee ep aE een ln eM oe AO he EO aE oma ae 78, 679 18, 5383 
INE ONTOC siete amen ao sae Soe ae ee ee eee eerie st ee alos mate sare 1, 330 357 
IN OVEN SIMD GON Ss so eee tec sere ialeree eect at antetatoteterere te temas aretetete fats obs eLeieaie ater Rianne aaeyeee 5, 100 1, 275 
Philadelphia's cca otis ccs sere crcteemis eels See eee ellen loieins Pee eicinl= conisieinfe samen] 145, 831 25, 504 
Bik ooo ee Sac cn ticmraya os aero la no lepers Beret Ste etn ais Epeeiaieieie Sie cle ke ee marci cia sree seve eet 4,700 1, 275 
VOLK e oasote Scekee oeec ee aie Sine aretenare ‘af taoc lava’ Siaveme ters erase Breve ere eierercsone alslohate te te era sta overe oeeele } 20,204 4,879 

SIO) is UR ON oe = aie a ac eee a Be ee Re See e ae 703,031 | 124,328 

THE FISHERIES BY APPARATUS. 

Vessel fishing is carried on in Philadelphia County only, lines and 
oyster dredges being the apparatus of capture. The line fishery is 
prosecuted in the summer months, after the oyster season has closed, 

by a few of the oyster vessels. Pennsylvania has no waters suitable 
for the cultivation of oysters and is compelled to carry on the industry 
in other States, principally in Delaware, where Pennsylvanians have 
bought or leased large tracts of suitable ground. 
Some of the oldest seine fisheries in the United States are to be 

found on the Delaware River. A few of the fishing shores at present 
in use were cleared and operated by the Indians long before the white 
man settled in the country. The seine fisheries are operated primarily 
for shad and alewives, though various other species are obtained in 

smaller quantities. Gill nets are also used extensively, and in 1901 
the catch, consisting principally of shad, was greater in value than 
that taken in seines. 

The following tables show the quantity and value of products in the 
vessel and shore fisheries by each form of apparatus: 

Table showing the yield of the vessel fisheries of Pennsylvania in 1901. 

Philadelphia 
; County. 

Species and apparatus. 

Lbs. Value. 

Lines: 
BWesfis rs oe Nae is tek cid ciate cos dais heen ne anicteceteemeece eee ih aisicictn ene Sac ats jee 1,345 $67 
CromkKeIs’: ss00.52ocenne noose een od AE ONE f Spe men eed ae al a Seer ME 6, 231 141 
OUNCES oe Secs oes te toe ce ie en die cic che ois ee oe eee a ote oe 22,411 709 
SCUpies tases ashe eres Ae a on oc os Se ee ee ee See ee An aie ny eee oe 22, 593 585 
BER DANSE os no See emo aie ba iw cero SS ie aon EES OREO OSA SE os cece cbeweteeee 687,412 | 32,791 
Squeteaguers =. 2 S5n chess Seeito ere Soha eh ete a ictain AEs Seroie alec Si icinm atreenearaasers 3, 600 115 

Total, 6h.” Tae pe enema adit a Ue cee. 2 2 AA | 743,592 | $4,408 Oe Be : 

Dredges: 
Oysters: marizvet. 2232224 Stee ise eee he oa cses eens eC a ee 282,352 | 35,517 
QOyaters; S@Gd's $2 282 ste eet hy Sa ee a a Soa i cane Te ote er 302, 638 14, 232 

Mistelwe tu 1. eA aE: Sn oe ee lta ee 2 Ce Nig ee ne | 584,990 | 49,749 

GrenG) Total noe occ chr a orcs ee Se een ee eee eee eee 1, $28, 582 84, 157 
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Table showing, by counties, the yield of the seine fisheries of Pennsylvania in 1901. 

Bucks. Delaware. Laneaster. Monroe. Northampton. 

Species. = 
Lbs. Value.| Lbs. |Value.} Lbs. | Value.| Lbs. |Value.| Lbs. /|Value. 

Alewives, fresh ...... GCOS SOGR| I GIG ESO NOOO SWE R2 700 Esa cictc |e a1ai2 2 | a, dato.n-0:0'|l see ncic| nos oocel aeeeeee 
Alewives, salted ..... SBYE CHW! Gh Sl) ba oksAsn bodcnsollosoccods| Sobeosnal Seseend Seresos |losesaaad eesesse 
@atfishy <3 y-25 oe see 4,075 204 | 1,600 G4 eses ate eeces clletigees|eccece 100 $5 
IDelkissh5 cease ets Casa e ase as comet 2, 600 OAR Seca Caen ocala neemso| sakes 50 4 
German Carp.......-- 14, 385 806 | 40,250 | 2,605 650 £39 ere ee ee 1,135 60 
Perchopwihtteses cc saa|ote sc cc s|- <i ons- 3, 000 1S) eS ce aoaellBe cesces Eatacas| Henson Hsanoaed bacone- 
Pere heeviellOwis see e sete ecisieis 2 anlle/otel- ar 1,000 GUase oeee| Boadoscs) saccadic HeEHnes Bcc saees aasesec 
Salmon sseseeeee= aes 1, 380 BQ ies Sater llama asia | esis ois sya\s l Sorel. sisal | peterelemiel|e <one sie | Seisieie.o s [eis cea se 
Shad) 45.52. doe ose 595, 389 | 25, 766 1, 600 48 |245, 200 | 13,906 | 3,995 | $357 | 17,800 | 1,275 
Striped! bass. -:..........- 5, 040 418 200 Us; | Speen |oqoosbos| Koseoos |pasnsen| Seaer sec saseeoe 
Suckers#rs.cscsce see 12, 050 Dal ne eto] Reese Nes mmnee ESeetects ererite errcice 1, 900 122 

MOtealiore neta sls 1, 636,119 | 36,604 |130, 250 | 3,387 |245, 850 | 18,9387 | 3,995 357 | 20,985 | 1,466 

Philadelphia Pike. York. Total. 
Species. 

Lbs. Value Lbs. Value Lbs. Value. Lbs. Value. 

Alewives, fresh ....-- 7,500 SLOG Perret isis a2 [stemicieresiesia| etsiarveeeies | emsisiease 757, 300 $2, 066 
AVC WEVCS HSU LC Men ce lene eerste neta tact ie tecicet- mane cise saiac<|sesccececs|ascaeaee 334, 000 6, 960 
Cat-fisht See 11, 370 OO Ib Peers ees. sceace oss olscmansoe 17, 145 842 
Hel sees Merete cae 434 DD recs Be arate Naw ata ete aera joke ee cae ais | Sra eioietor as 3, 084 130 
German Carp...-....- 24, 550 AAS lee aioe let cicice sates 4, 350 $212 85, 320 5,187 
Perch, white..-..-..-.- 265 HD eet tiee = oo | ecine sisinias oisetstiors cine Mae atefe ete 3, 265 193 
Perch; yellow:-------- 50 Di See cece a Neen woes Ses meee eemetcle 1, 050 52 
SalI OTe ee Seana |e eens eee cnstente bebe ome cheno ee oe ele a 2 ae 1, 380 185 
SUG Ssasuessecedcocned 19, 697 838 17, 300 $1, 275 71,763 | 3,894 972, 744 47, 359 
Striped bass.......-.. 1,792 WSO ee sac cacalesceeece sc] eeece accel Aentoeaers 7, 032 593 
SuCKers! 2 Sse. occsecee 5, 480 731d) eS eee (heres see (Se eee ees Sete ore 19, 480 922 

Wotaliccacesssee- 71,138 3, 407 17,300 1,275 76,113 | 4,106 | 2,201,750 64, 489 

Table showing, by counties, the yield of the gill-net fisheries of Pennsylvania in 1901. 

Bucks. Delaware. | Lancaster. |Philadelphia York. Total. 

Species. 
Lbs. | Val.| Lbs. | Val.} Lbs. | Val.}| Lbs. | Val.| Lbs. | Val.| Lbs. Val. 

ING ibys Bee saoaee Saeeiee Heeees 22,000) 1$137|ao222=lon555 TS 3600) $198) 552 22— | eeceee 41,100, $835 
German Carp....- OF 500 ee i4o len GUUls » b244 eee SER Alesse els s ee elt eee eset 12, 300, 989 
Salo Ms we oe ae | eee oe | See aloe tes ca eceeal sees cice|Sericee D7 |e | Ss eroertall ewes 17 17 
Shadiesss-c- 25 437, 700)17, 475/932, 200)29, 216) 55, 896/33, 494/547, 248/24, 636] 10,200) $516/1, 983, 244) 75, 331 
Siripedsbassees. sa | css so. |e oe Pog O) ie2Y/ eee aasoes Cleese oneisac Gerorccl isan 2, 840 237 
SHAT COM ores ees a2 s)aia16)| toe se = 530 (BL eo e| Reopen SoSeeee Seehad pacseed bacecad 530 43 

Total eee fe? 200/18, 220/960, 870)29, 877] 55,896) 3, 494/565, 865/24, 851| 10,200} 510)}2, 040, 031) 76, 952 

Table showing, by counties, the yield of the stop-net fisheries of Pennsylvania in 1901. 

Delaware. Philadelphia. Total. 

Species. 
Lbs. Value. Lbs. Value. Lbs. Value. 

MB ULERY OGL es EUS IS rate a cmiatiye sicios nisieSotebels AB ad erp cee od lores 3,525 $47 3, 525 $47 
Cis TN Oats pee pean, See ee ee eres 1, 050 $118 5, 290 265 6, 340 383 
LOGIE o's hg REE ys BRE ie eed eR te) ie ee eee 100 5° 100 5 
SCCRIMOMINCAN YS 5 sac aw cloaca at one eae aes 21,400 | 1,219 23,400 | 1,404 44, 800 2, 623 
AREIGI A, Hao cae eee eee GUNS [eet ke Ree 100 5 100 5 
UBYET gO) Os SSH O Ry a= epee ee ae er RET ce ee op at et | ae i oe |p oe ee 25 1 25 1 
SVEENOl = eed ee oS oe es a Ree ee pe tn Sa eens (UE ae 600 30 600 30 
SUGCT Seen eee Crepe ars Sas jor ale ecien eee bosons te [Pelee aalsccireden. 975 39 975 39 

OLDS Noes ee seem wees aca coc eee seas 22,450 | 1,337 34,015 | 1,796 56, 465 3, 133 

F. C. 1902——31 
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Table showing, by counties, the yield of the fyke-net fisheries of Pennsylvania in 1901. 

Bucks Delaware. | Lancaster. Philadelphia) York. Total. 
Species. SSS | SSS } 

Lbs. | Val.| Lbs. | Val.} Lbs. | Val.| Lbs. | Val.| Lbs. | Val.| Lbs. | Val. 

Black. Dass)...2-<ccc ces! acoeselsesee | ceae ne ee 1,500) S150) 2 scene eee eee aces = lar esas 1,500) $150 
Catfishiad- <2 sesesss 1,700) $85, 4,050) $187) 46,250) 2,725) 67, 144,$8, 357) 20, 000/$1, 000) 139, 144) 7,354 
WelS:....-4.ccececuquceees 36 if H 394 

Striped’ bass. ---.=--<= 
SuUCKersis--eece eos 
Sun-ishioece mc etcciccme 
Wall-eyed pike ...... 

IP OUOA S/o). cesses: =e 2,100) 121) 5,950) 263) 59,975) 4, 284| 81,209} 4,061! 20,000) 1,000) 169, 284) 9, 729 

Table showing, by counties, the yield of the dip-net fisheries of Pennsylvania in 1901, 

| Delaware. Lancaster. Philadelphia. York. Total. 
Species. 7 

Lbs. | Value.| Lbs. | Value.| Lbs. | Value.| Lbs. /Value.| Lbs. |Value. 

Ga-fish? <Feeeennmicieal (occas |semiscisce 200 $12 | 2,800 $140) Sasee ccs lseseene 3, 000 $152 
Helsteasee ec oeesescis eooosoc|seagsoad 2, 000 SW eneasecallocacassal Ssoseacaooscod 2, 000 80 
German Carp..--..-.-- 2,575 $1387 | 10,500 525 | 6,400 B84 LES S5 5 os lkees ces 19, 475 996, 
SICENG | S Secs coosoneeonlbesocosdllescdecas 1S. 250 R ele oon Serecsees |seeecee 8,000 | $475 | 26,280 | 1,608 
SUCKGIScas—saeee toes 2,625 OPA SSemeecd boecnac =| bbonsede||pecosted| Sees asndllsonsacc 2, 625 92 

Motale-ca--c= 5, 200 229 | 30,980 | 1,750} 9,200 474 | 8,000 475 | 53,380 | 2,928 

Table showing, by counties, the yield of the line fisheries of Pennsylvania in 1901. 

Bucks. | Delaware.) Lancaster. igrecear a P Eee York. Total. 

Species. 1s ; : i ae 
Lbs. | Val.| Lbs. | Val.| Lbs. | Val.| Lbs. | Val.| Lbs. | Val.| Lbs. | Val.| Lbs. | Val. 

IBIRCEADASS ie atanreistace L5G) V2 Pascoe lees 2,500) $250).-..-... eeaecinsasosibosss 1,400) $141) 4,056) $412 
Cateish’ 22 a -fsssec 1,420) 71) 500) $30) 500) 25} = 250) $20) 6, 450) $323) 2,900) 145)12,020) 614 
Welt = epee estos 1,160) 102) 2,000, 80) 3,500) 185 20) 3) 9,600) 480) 2,400) 96/18, 680} 946 
Perch, white. .- s=-.|2---<<|oo2-< 190 Uae ee Salwtenros| amines nerseeel eine | eta oem eeerers 100 8 
Pereh) yellow2-2-22-|-+-cs-|--266 150 tear Praag) center Paces ees foe nl Psa) ret heen 150 9 
SuRIPCON PASS eee se seca ce ae ee ee | eerise el eraterere S00 SO) eee a lec | eee te aera 1,495) 150) 2,395} 240 
SUG Sig eae 5- Sano Paces bonan| ececd|lonace 200 (Ge Seen) eonce 300} 15) 2,625) 79) 3,125} 100 
Stun=tishss eee e =e 70 Bis Sc aesileee <= CA Pee sel bao mellecncace beese 1,800) 144) 2,170} 173 
Walleeyedipikes sci) 12. 2:|a.ce oles ieee 2°00) S60] aeeen| seed Eee cael Seen 5,825] 879] 7, 825|1, 239 
1 no) 5 ee eee eens Moore Boban becncc| Onoda 1 BLU eeaer paces) boston oecs 700} 210) 800) 240 
eRUTEL GSE ntnseisemicico aC.) abs eC) VPA ee ee EB Se area seco ac ane lascocchsecec 10,500) 870 

Motal.cc:bceek 4,306] 349/11,750) 847/10,000) 970) 270)  23/16,350} 818/19, 145}1, 844/61, 821/4, 851 

Table showing the yield of the fish-basket and pot fisheries of Pennsylvania in 1901, 

Fish baskets. Pots. - 

Species. Lancaster. York. Total. Bucks. Delaware. Total. 

Lbs. | Val.| Lbs.. | Val.| Lbs. | Val. | Lbs. | Val.| Lbs. | Val. | Lbs. | Val 

Black basse -sc--s-= 2,.0003|?$200! | 528 sc,50l eee 2000) i200)" | oe ce mec meena! Ce merec|icemeet eee 
Cat-fishl oo -- <2 a1 14,000 | 740) 1,000 | $50 | 15,000 | 790 |......)...... 550 | $28] 550 $28 
Hels: ccc oaccsesceae | 48,375 |2,025 | 43,600 |1,714 | 91,975 |3, 789 (2,000 | $185 6,500 | 260 |8, 500 445 
Wall-eyed pike...... 250 DON eee lees 200! MIDO) oss. 2) amn| scacn|boe2 ee eee eee 

se ee es ee | | ae 

Totalecs-.-.s2 64,625 3,015 | 44,600 1,764 |109, 225 |4,779 |2,000 | 185 |7, 050 9, 050 473 
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THE WHOLESALE FISHERY TRADE OF PHILADELPHIA AND CHESTER. 

There is a large wholesale trade in fresh, salted, and smoked fish, 
oysters, sponges, and other fishery products in Philadelphia, while a 
much smaller business is carried on in Chester. The following table 
shows the persons employed, wages paid, and capital invested in both 
cities: 

Persons and capital in the wholesale fishery trade of Philadelphia and Chester in 1901. 

Philadelphia. Chester. Total. 

Items 
No. Value. No Value. No. Value. 

Bistabhishments:coi. acts 2 sescciciss sonics cise a=s 95 | $526, 306 6 $7, 584 101 | $583, 890 
Cashteapitall Steen tee eas Sercinine emcee nies lel eee = cle Gis toOS es ener PAM OGD Ss eee wa ee 685, 407 
NV SCS i ays soe cee clot eit ete ct ceeisics stelle eae st 262; 8420 |i on c'2 <= 45059) | 0 sce 267, 401 
IPETSOUSIEN SALE Ae seal. oes pas ecclesia asane Sb |Sasecsos ee 26) ||22ttaseees DOL Sass eure 

THE SMOKING OF FISH IN PHILADELPHIA. 

The smoking of fish is quite an important industry in Philadelphia, 
and a few of the establishments located there compare very favorably 
with the best in the country. 

The following table shows the extent of this industry: 

Items. No. Value. 

BIS ba USMC TLS ba. eras sce ee acterneiees crassa sejerere ae estate aie ae eles Sieies 2e siniseeias satel 18 | $148,530 
Cashiewpitalisa sans cers S200 cones) tte nae te neh eons Gaeeeate ce ease ccleemees 2 aed abscesses 56, 400 
AVENE OO | A Gee A ee errs ae SSeS Ses Ree ae ee eee ee Sr ne ees eae 49,176 
Personstensared: tat sss a8 she tsk Se ee eee AS. ee nee eeeeee ence BOW Saoeee see 

Products sold Lbs. Value 

BES OT Sepa omer tse clay sic s aialcral state cies sve cane ie Searels Sinai Sa le nie iniei osc iciereinimaren cle seine 17, 950 $2, 693 
FEES CLOG caer ae are as ae Ne yee ete ee on sores sacietae eee mane ee dee 114, 300 13, 716 
Te STATO FE Oe aah eget 5 arcs REO EEE Ey I oe aE N ART tetes Se Ss oes le ot a 2,132, 043 129, 853 
TeV enrint ss (CISCO) SEE Aacreayays es oe xicicearon era See SI So ioe oe ae ete sles eid erase 302, 050 36, 246 
GVO REnllig Gee ae ae Sea e Poco aE aS HeeS See Melee a gees or Sa Oae aes Sree ents 300 45 
Sa OTe spat opr Saiyan ae so ae Sem eye nays ja pa EEe ee ects oe qee cece < 200, 200 40, 040 
HAG ee ect eee ee seen Byes Bee Saye aes ee RE eee seis =ciejacnen 77, 500 9, 360 
PUNE CO Mee cee aera myers Mee arcane ache Sisje cise Dating Amato on oes kena lasene sek Seid sie ee 68, 750 24, 063 

Total produetstea- pasa meee ewes a bees sieiaie ser Oo eee Sew ones ee ee tere vaseeers 2, 913, 093 256, 016 
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FISHERIES OF DELAWARE. 

Compared with 1897 the fisheries of Delaware in 1901 show a 
decrease in the number of persons employed and in the value of the 
product, the number of persons decreasing ee ,392 in 1897 to 1,998 
in 1901, and the value of the product from $ 2,123 to $203,372 in the 
same period. The returns for 1897 differed ie from blige of 1892 
and the three years immediately preceding. 

More than half of the decrease occurred in the sturgeon fishery, the 
output of which in 1897 was valued at $34,750, and in 1901 at $10,444. 
This decrease occurred notwithstanding abe fact that caviar and dreseea 
sturgeon were much higher in price in the latter year, the caviar 
increasing from 37 to 65 cents per pound, and the dressed sturgeon 
from less than 5% cents in 1897 to 8+ cents per pound in 1901. In 
1901 this pam! gave employment to 122 men, using 57 boats, worth 

$5,690, and 37,680 yards of drift gill nets, worth $5,190; the catch 

was 553 semmecen weighing 86,199 pounds, which yielded 10,307 
pounds of caviar, worth 86,766, and 44,499 pounds of dressed sturgeon, 
worth $3,678. The sturgeon product of the State is now less than 
7 per cent in quantity and 35 per cent in value of what it was ten years 
ago, notwithstanding an increase in the number of boats employed. 
At Delaware City, one of the principal centers of this fishery, there 
were 422 kegs of caviar produced in 1895, 244 in 1896, 106 in 1897, 
54 in 1898, 35 in 1899, 20 in 1900, and only 6 in 1901. 

The yield of shad also shows a large decrease in number, but from 
the point of view of the fisherman this is more than offset by an 
increase in the value, the fish averaging $11.09 per hundred in 1897 
and $15.61 in 1901. More than 90 per cent of the shad in this State 
are taken by means of drift nets, which are operated principally in 
Delaware River, especially at Newcastle, Delaware City, and Port 
Penn, and to a small extent in the he: ndeater of Nanticoke River. 

In 1891 this fishery employed 397 men, using 201 boats worth $8,826, 
and 236 nets worth $16,833, and the catch of shad numbered 394,952. 

In 1901 the fishermen numbered 443, using 244 boats worth $13,726, 
and 285 nets worth $13,842, and the puta amounted to 329,750 in 

number. This represented an average for each man of 995 shad in 
1891 and only 744 in 1901. ; 

The oyster business, the most important fishery industry of the 
State, has changed little during the last t.n years. As in other 
Middle Atlantic States, there is a steady decrease in the resources of 

the public reefs of Delaware, with a corresponding increase in private 
oyster culture. At the present time most of the market oysters 

obtained from the public reefs are scarcely more than large enough 
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for planting purposes; but owing to local conditions and regulations 
they are sold in the markets of the adjacent towns. 

The returns presented in the subjoined tables show only imperfectly 
the extent of the oyster resources of this State. Most of the oysters 
credited to Pennsylvania and a small percentage of those credited to 
New Jersey were taken from within the limits of the State of Dela- 
ware; but they have been credited to Pennsylvania and New Jersey, 
respectively, owing to the fact that they were taken by vessels owned 
in those States. During the year covered by the returns 15 non- 
resident vessels engaged in dredging oysters on the natural reefs, and 
34 in cultivating oysters on the private areas in this State, whereas 
only 21 resident vessels engaged in this industry. The oyster fishery 
is centered at Bowers Beach and Little Creek in Kent County, but 
many oysters are tonged near the mouths of creeks in that county 
and also in Sussex County. At Seaford, Sussex County, about 125 
persons are employed in the wholesale oyster trade, receiving supplies 
from Chesapeake Bay in Maryland. 

The yield of alewives, perch, squeteague, and striped bass shows a 
decrease of about 50 per cent compared with 1897, while that of Ger- 
man carp, cat-fish, and eels shows an increase. - These species are 
taken mostly by seines, gill nets, and fyke nets, and many eels are 
taken in pots. The fisheries are not centered in particular localities, 
but are well distributed throughout the State, except the squeteague, 
which is taken mostly below the mouth of Delaware River. The 
increase in the yield of German carp is especially noteworthy. Ten 
years ago very few were caught, but in 1897 111,300 pounds were 
reported, and in 1901 the catch amounted to 198,040 pounds. 

While the lobster fishery of Delaware is of little economic impor- 
tance, it is interesting on account of its representing the southernmost 
limit of that fishery on the Atlantic coast. It is prosecuted at Lewes, 
in Sussex County, and the lobsters are taken in pots set in the vicinity 
of Delaware breakwater. In common with that on other parts of the 
coast, the yield of lobsters in Delaware shows a gradual decrease. In 
1891 the catch was 8,200 pounds, in 1897 it was 5,095 pounds, and in 

1901 it was further reduced to 2,760 pounds. 
The factory at Lewes, Del., receives large quantities of menhaden 

for conversion into oil and fertilizer. These fish, however, are credited 

as part of the product of the fisheries of New York, owing to the fact 
that the vessels taking them are owned in that State. In 1901 46,260 
tons of menhaden were converted into $325,982 worth of oil and ferti- 
lizer. With the exception of Virginia this was a greater quantity of 
menhaden than was utilized in any other State, and represented one- 
sixth of the total product of menhaden in the United States. 

The extent of the fisheries of Delaware in 1901 is shown in the 
following tables. 
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Table showing, by counties, the vessels, boats, apparatus, and shore property employed in 
the fisheries of Delaware in 1901. 

Kent. Newcastle. Sussex. Total. 

Items. Sas) Ee ee SSS SSS 
No. | Value.} No. | Value.| No. Value. No. | Value. 

Wessels'fishin 27.2322. .stecesaccaccevces 20 'g15, Bt) Peeece Meeeeaee 1 $350 21 | $15,900 
MONDUROLE Aone sates ese aice tee oelencs MEY (A ee Soac| |b sooas| (boo doac bi letecte tees 152) |r stesce 
(OW ae hae nS SE CO BS Seal ee DBE Lee tae ee se al asec eee SL Aecene 1,742 

Vessels transporting ........--------.-- 2 | 2,200 1 $750 3 1, 350 6 4, 300 
MONDAR CH wel ec ccctoe marta ac sctceces 20h eas see PAS ee Seles Ad |e seacssee 8D | Secs doses 
OUbh TERS Sate eek aon ec eatelle te kos made oe 100) eee aoe 80) Hessian 820) |Eees 505 

BOSS etme nem cnicnc setae cies seem eats 318 | 9,813 | 201 | 14,532 391 5, 556 910 29, 901 
Apparatus—vessel fisheries: 

IDTEAPESe soo dessa ss ete eee becee sees OD) | dl S60h)|e eee seme cs cin 2 60 57 1, 420 
Apparatus—shore fisheries: 

Pound! nets!: fos 8 cos a eenes e sens 3 600 4 GO) eek See oesen oer 7 760 
Bees (totul length 28 795 yards) ...| 44] 3,226 24 | 1,407 124 4, 458 192 9, 091 
Drift nets-— F 
Shad (total length, 138,055 yards)... 62 1, 862 115 | 10,822 108 1,158 285 13, 842 
Sturgeon (total length, 97, 680 y ards) Posy || PAPA) 23 | 1,360 29 1, 680 75 5, 190 
Me Naneous (total length, 17,880 

eat Dh eRe LD eae So Sheet aenen 11} 1,365 4 240 1 15 16 1, 620 
Stake At nets (total length, 15,890 
MOS) eee eee ee cals cc cna eeetenies 79 (ph El ecaaa Basnrce 236 1, 080 315 1, 691 

Bvremetsin aad asst ee eae! 108 132 | 275 392 165 375 548 899 
BEL POUSs « saceeos ca sae ceeee ate ses 40 14 90 60 | 1,180 332 | 1, 260 406 
ISPS DEHTSS case noc ceh sie bo teem crate rallies vee eelafaateral| stataraimpeliic miatet= ato: 26 12 26 12 
LEC) af4129 05 ble G] SRP eee Baa code Sa poeocare ksesee|poodoanc||saoeee||Socos soc 60 60 60 60 
ING Soe eee hides Selosisee eee see cease. clecenee Op | Sica BL ae see 21 se reaae 56 
IBOWAUCtSset ence Sewer cn Seco eens § TUN Rate be Pee mes 4 8 12 32 
DOA PCS wet Faster se oes nae nae nee 4 U3 poe enh hae co see| bre Sond Seaceasans 4 75 
ON PS ee tease ceeec aes ese ene 118 WOSnlaccees psccmtence 38 180 156 883 
ROKCS Soo 2 ko ce ma weuencees asco e eee v2 MASSE. I aerator 24 48 26 52 
Othemapparaitusie see eeeee eee seeeee sl oye EDM Raseselle pect el ee eeer PE epost 74 

Shore and accessory proy:erty...---,...|------ 12; LOOP ase PANTS: 010) | eee 918, 486 3 cee ee 352, 086 
Cashicaipitalss? saeites qansescsatenedeeleeeaee 1,600 |...-.. 4000) |22-2224 | ~211,000 |....--- 216, 600 

Mofale © 025 on 25.51. 1 ooh alee 55, 285 |....-- 55, 333 | Pome 546,579 |....--- 657, 197 

Kent. Newcastle. Sussex, ~ Total. 

Species. 
Lbs. Value. Lbs. Value. Lbs. Value. Lbs. Value. 

AIOWIVECS: oso. sosceeeos cess 8, 200 $143 289,070 | $1,173 | 300,104 | $3,500 597,374 | $4,816 
Blue- fish eR AP SEES Lee eee et ESA SEG Se eee ioe el leace eee 400 20 400 20 
Carp, German ..| 48,700 | 2,485 1545 S40 TS 267) nce ccc cwteitaes rene 198, 040 9, 752 
Gat-ishh 2 oiteiccies seen -27, 200 1, 365 88, 000 3, 126 15, 080 584 130, 280 5, 075 
(C100 ee Gone Gee ener Ane Seis 504 Dana OSee Mopreocse oe Famer cin 1, 250 50 1, 250 50 
Croakeersix. tae cssiecc ce 12, 800 7D pes bate oe eee | wetter 15, 930 490 28, 730 665 
NUM Seen eee eee 3, 200 BG Pei choc tele st soeee | cess teria cle semtcens 38, 200 56 
1 pee ee aoe eee 7, 850 401 95,500 | 3,570 | 127,300 | 5,156 230, 650. 9,127 
MVOUMGETS Ss Pee oS See ase mmc saecasie|Saeceme cenleesisiecra= 5, 500 226 | 5, 500 226 
WiIlet roses Fo acca seal eee ate beke ace naaoe Lick be tacos 5, 350 180 5, 350 180 
Peres oe cena esos 64,430 | 4,247 7, 600 276 | 170,330 | 6,884 242,360 | 11,357 
Pikets fast ees wea aAd 2, 460 TSO she sabse sel slece. fee. 13, 850 524 16, 310 654 
ESUET 1G] 02 CU FS ae a rE NO PR at BS | gee SP ty | See 500 25 500 25 
Shadiss5s2c2224 ARE ele 145,920 | 6,299 | 1,012,332 | 40,100 | 209,700 | 10,206 | 1,367,952 | 56,605 
Squetesgue ........-.2...- 371, 995 5, 787 500 10 349, 940 8,118 722, 435 13,915 
SUM Ped) PASS. 2245. sees ee 17,295 | 2,086 38, 450 347 26, 850 2) 681 47,595 5,114 
SHITSCOM 2 one see eee os 24, 484 1,185 42, 608 2,027 8, 800 466 75, 892 3, 678 

Gamiare ite ete es ok 4,797 | 3,183 8,350 | 2,121 2,160 | 1,462 10, 307 6, 766 
INCE Cras ee ee see a 2, 500 ODT Secs SRE arcs cee ls arse eee [ieee ores 2,500 101 
peta cle) aye ee Sone tee ee A) A Ee Pee ee elie Soc aCas Pos Oc 200 2 200 2 
AUTOR ratte sca fae Soe eS El ee etal ene eee | eee ie 3, 600 180 3, 600 180 
CrapSeBOit essence ates igeeet gain le wee tica.s |e eee eee eetce cee 150,509 | 5,587 | @150, 509 5, 587 
Ming iCrabses: te. ced. 6 ST 2OSA00 #|| Ba. GSO tl aece ees x oeee aioe ae sae cere | einem ae | 720, 400 2,380 
Lobsters’ .82 24.8.5 5c. oS Roe: EES es SE eee eae 2, 760 294 | 2,760 294 
Oysters— j 

Market, public reefs....| 344,989 | 18,989 |...........]....0..- 232,785 | 9,710 | %577,724 | 28,699 
Market, private areas... 94) S765) 104966 fl ceeas csc ce ls Saree oa 5, 600 625 | ¢€100,576 | 11,591 
Seed, publie reefs.....-.. 629450) Q2ATOS yee os Lee oe 4,550 210 | @534,030 | 22,318 

Glaimistae cee a eae 640 QOS ee eee ce tlecantae 7,560 1,118 | e 8, 200 1, 203 
Turtles 154 $355.0 2 tea sc 7,150 378 82,400 | 1,500 10, 500 567 | 50, 050 2, 445 
ADS lho) 6.0 ey peepee ee tae 30 15 30 22 452 454 612 491 

Potalt 9/50 se >. essa 2,434,446 | 82,569 | 1,729,180 | 61,539 |1, 671,560 | 59, 264 | 5, 835, 186 | 208, 372 

a 451,527 in number. € 14,368 bushels. €1,025 bushels. 
b 82,532 bushels. 276,290 bushels. 
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Table showing, by counties, the number of persons employed in the fisheries of Delaware in 
>} ’ / “ 

1901. 

Items Kent Newcastle.| Sussex. | Total. 

ONE ESSCl SASH Seen fecee eet s ae ok cose sce ecemasicaie cee U2 eciceean sees 2 74 
Onkvessels transporting isceee cen 2 ene= ac sk een ase acennuenas 3 2 8 13 
On boats, in shore fisheries 458 302 668 1,478 
SHOTCSM EIS Sete qasce eee seen see ce eee sense ee See Faeacmise 16 40 377 433 

MO tally sae eee Ft eee eel ee ee EN Eee 549 394 1,055 | 1,998 

Table showing, by counties, the yield of the vessel fisheries of Delaware in 1901. 

Kent. Sussex. | Total. 

Apparatus and species. 
Lbs. Value. Lbs. Value. Lbs. Value. 

Dredges: 
Oysters, market, from private areas ... 86, 275 $9, 980 5, 600 $625 91, 875 $10, 605 
Oysters, seed, from public reefs......-. 240, 450 11, 323 4, 550 210 | 245, 000 11, 533 

MO ta Pee ee a eee = ne Sere ca 326, 725 21, 303 10, 150 835 | 336,875 22,138 

Table showing, by counties and apparatus of capture, the yield of the shore fisheries of 
Delaware in 1901. 

Kent. Newcastle. Sussex. Total. 
Apparatus and species. 

Lbs. Value. Lbs. Value. Lbs. Value. Lbs. Value. 

| 

Gill nets: 
IMME WAN CSE oe Se nicececaacine NARs sballseaod sce 44, 670 $396 16, 820 $181 61, 490 $577 
Catefishmer 2 6sssane eee ote | 14, 400 D200 |e eee len eee 1, 200 53 15, 600 773 
C@rogkersis sor ease se sees 700 QB ete sera eesereitteste 500 9 1, 200 37 
INUIT enn eae = ee See 1, 200 210) eseessogsl Seaernsa tatsoccsacs sock occ 1, 200 20 
LONGI DUB KEIRS SS Bee eae nT TH eR ST ee ea | en A a l(a A 4,150 166 4,150 166 
Perchywhiteic--s.- sss 2o5° AM TSO Mesh Oo esas scree nes fe ater 39,950 | 1,678 81, 730 4,690 
i Ea) c( 2 ee ae eRe 2,300 112A ieee re Maran [Renee 4, 000 160 6, 300 282 
Shares eee eens 127,080 | 5,356 |1,010,0i2 | 40,003 99,471 | 4,982 |1, 236,563 | 50,341 
Squeteamers—o7 02% te. sas: 800 Gia Be ee 2 eS ee ea 28, 500 340 29, 300 356 
Striped basssaon----cssesee|| Sa 20 | eel O Gel peers ret ete | ert 7, 350 713 16, 070 1, 909 
Stureeoneass se ic foots 24,484 | 1,185 42,608 | 2,027 8, 800 466 75, 892 3, 678 
CHIVES he Ee RR ERIS 4,797 | 3,183 3ne00) 2. 127 2,160 | 1,462 10, 307 6, 766 

SUCKEIStesete saa heat: 2,500 STS | eee et stae eels == aie eseieioe alee ee cite rete 2,500 101 

PRO tae: cea eae ne eee 228, 761 | 14,939 |1, 100, 640 | 44,547 | 212,901 | 10,210 |1, 542,302 | 69, 696 

Pound nets: 
Carp, German: -.-222----- 30,000 | 1,800 1, 000 BOM Bee cetaa sells ae teceere 31, 000 1,850 
Wartahi Sees eee sees ele cee aniline Bees 2, 400 DDoS a Merderrs laa erecnere 2, 400 120 
VERSION A OU Seay ee cee eg ee ae eee ea 200 174 ee eee Sens 200 12 
GUE LC HO ae reas ee neal ence hn tees: eee 500 OM Srepeintsrstsel erste istareter 500 10 
SUripe Om bass eae tee wh ate eee ese eh eo 1,100 TOY, | ee eece neste Se 1, 100 110 
ANS rerED opal e ee Pi tere mee ne eee ba 2 Daal Sat 30 os Meeertyerte claus eee 30 22 

TOU peers eee 30,000 | 1,800 5, 230 ay: Fala ai Ae ee ae ee ee ed 35, 230 2,124 

Seines: 
-Alewives.........--- ae 8, 200 143 | 244,400 777 | 269,284 | 3,159 | 521,884 4,079 
Garp, German. -2-22525--4- 11, 200 DOOM L268 S405 hauanooen | scence eer oases 138, 040 6, 452 
(CHS thal Bere eeees mu neeer 500 20 49,800 | 1,660 13, 880 531 64, 180 2,211 
Croalkensie no. seas ce yee ae 12, 100 MATT, Ne sapsecters'=| weieeermcl 12, 230 339 24, 330 486 
qth eae See oe Saree ee 2, 000 Or Saree er) | Sees | een eee ea oe o. 2,000 36 
Rel Seas wee emer caller toes le ee ee 500 20 6, 300 272 6, 800 292 
PERO UNIT GETS Ses ate ese Sp cent |i ie a | ee od eH Aa 1, 350 60 1, 350 60 
TALLINE ey AU a aa ae oer ar cent el Pe eae tae [ena 5, 350 180 5, 350 180 
Perch wihlite\-:.2 sere. a 21,650 | 1,185 6, 600 240 | 112,860] 4,442] 141,110 5, 867 
UCC pee ae ne aE eae ee leet ame Ne cote tone [Eateamans ate 8, 350 289 8, 350 289 
OVEN [isnt ieee Seer nt ome ee 15, 960 799 2, 320 97 | 109,029} 5,164] 127,309 6, 060 
Squeteague ..........-.--- BLORSID Pe ASO siIh eee ee | es 296,740 | 6,910 | 617,685 | 11, 451 
Striped Passo 2.22 sce. sen ee 8,575 890 2, 350 237 19,500 | 1,968 30, 425 3, 095 
SUMS TIS teeta eee en ead Moen eee (MAMIE SEE c sai. NO ERs 200 2 200 2 
Merrapllicsaas Soe See 30 TEST nce ee ey 210 108 240 123 
PRURtLGSe cece eee ee ion epee evoeece 1, 000 5On racers cise aeercer 1, 000 50 

Motalinss. ese Pees 401,110 | 8,336} 433,810 | 8,973 | 855,283 | 23,424 /1,690,203 | 40, 733 
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Table showing, by counties and apparatus of capture, the yield of the shore fisheries of 
Delaware in 1901—Continued. 

Kent. Neweastle. Sussex. Total 

Apparatus and species. |— ner SS ee 
Lbs. Value. Lbs. Value. Lbs. Value, Lbs. Value 

Fyke nets: 
Wlewilyesi.c.5 Jess... fo Sc | Se Sule kcal wc cteons|eeseemess eameceee 14, 000 $160 14, 000 $160 
Camp AGermanns -fesnocs sos tcreeeocenliseeccene 26/000) |* $l is2bs nee ences eesccee 26, 500 1, 325 
Caitishishy ea cee cccacscce 10, 900 $555 Sp ,S00 S46 dooce. ces aemmcmes 46, 700 1, 901 
Me] Saane ott cee assoc oesc 4, 000 170 66,500 | 2,680 600 24 71, 100 2, 824 
PETG onc. ctaistsocicecicec econ 400 20 800 24 17, 520 714 18, 720 758 
PUR OMe ce siacecacwe cs sed 160 Bi |b ces stewe oll ome acto | emir calc ar + llorccmerstae 160 8 
Murtlesse ees sl Go sce ee ok 7,150 S78! ae Seen eee 9, 550 520 16, 700 898 

MOtalse ss motos ee eee 22,610 1,181 129, 600 5, 325 41, 670 1,418 193, 880 7,874 

Lines: aay 
IBlie=fisht tas otis Fare cient Leck we cee aoc com lee ae tee See one 400 20 400 20 
COGN tt Se beas sae cat acee | Roe ohh al Soccer Maseeeemerdlegemecer 1, 250 50 1, 250 50 
OTO RCI eee ae eee ae | eee er | eee oe eter eseaee 3, 200 142 3, 200 142 
PUK CR ce Ps ach oe ee wae | eee oe ee | Cewek wert eeee ea cian cee 1, 500 75 1, 500 75 
Sea wDass ee sateen someon a Ge eeen a taal eeaaee ees el Danes eee 500 25 500 25 
Squeteague 22. ...5..5.5.- BON S00; || 512230) | asses nee once ae 24, 700 868 75, 000 2,098 
SREUILLO RS Sake ae cy ot | eR ee | Seana AE ee eee ae 3, 600 180 3, 600 180 
Muntles sss atoms Sacn ate Emote eens aon 31,400 | 1,450 950 47 32, 350 1,497 

Motele ssc sesacweccrans 50,300 | 1,280 31,400 | 1,450 36,100 | 1,407 | 117,800 4, 087 

Pots: ey tae rel ees oe a 
Helse ee ects aco anes 3, 850 231 28, 500 920 97, 900 3, 930 130, 250 5, 081 
MODSUCTS) = ase cn anise) See oe ekele seen tee PE ater ees ceeeeees 2,760 294 2,760 294 

Motels an. ass cease 3, 850 231 28, 500 920 | 100,660 | 4,224 | 133,010 5, 375 

Spears: 
Mes tar hee an na eanieec ee me cleom cece «tee ae ee see ee 22,500 } 930 22, 500 930 

Minormetss2s se aes acces 
Carp, Germanic. sccaeseee 2,500 DDB: Se ars celal yal seene clea ela cote aia eetereratate 2,500 125 
Catstishise sel Se oo seeee. 1, 400 MOM ese cee teres | ema eos Remo on eee | semen 1, 400 70 
POL Gea sec te ainjars os ectereis eco 600 BAI) Y ee ree Geral (ee ay Cee [ere ee a ats 600 30 

1, 200 60 4, 080 204 
150,509 | 5,587 | 150,509 5, 587 

151,709 | 5,647 | 159,089 6, 016 

Dredges, tongs, etc.: 
Oysters, market, from 

public areas............. S44 59306187 989)| cn senering | eee eee 232,785 | 9,710 | 577,724 | 28,699 
Oysters, market, from 

private areas...........-. 8,701 986 Nieto anine ante steicawrenl hese seems |saeeteens 8, 701 986 
Oysters, seed, from publie 

ATCQS jacees esc ne see ook PLE UB) ball ayésiialeaneasoq6e boos beeoassco. Ls Bioca 289,030 | 10,785 
Clam geterce se oon enon 640 QOW See 2- cele eee ae 7,560 | 1, 113 8, 200 1, 203 

POCA. = Seeieecineciccs ee 643310) |730%850) |e oaceae ose leaseeeee 240,345 | 10,823 | 883,655 | 41,673 

Other apparatus: | a 
KAM (CAPS = nas ss seicce ese 205400 C2380) eke canrcticcl werincesre|nosee sees leeoacee 720, 400 2, 380 
RELA DINER Pee ee MeO Sones Haan erate see ckeoe teens 242 346 242 346 

Total vss eee 720, 400 2 SOU! oc we cesiemelsenomaes 242 346 720, 642 2, 726 

Grand totali-o-.-.2s.-< 2,107, 721 | 61,266 |1, 729,180 | 61,589 |1, 661,410 | 58, 429 5, 498, 311 181, 234 

The menhaden industry. 

Items. No. Value 

Mactories. 5. sa-tistoccc- cic he eee eses Bee Ee. - Sane er ss TAA 1 | $300,000 
Cashicapitalicos. i sere 55 ee ates ewe ere oe J Ba cinjore Bete ea crate) Ree no aie cies | eee eee 200, 000 
PRTSONBMTITACLOLICS oar aor tayse ste ae ee tee eto tee oi = siciert aioe creas ae eee 250" |... Sees 
Menhadentutiized! a: 2 fc setae te ets eee ois Socom ce una h aoe eee Eee 154, 200, 670 231, 3801 
MODS OF GRECSCLAD cc Sis ate Socom ere ea eae ie Sim mean w/e etal Pore aan tet cites 3,314 69, 598 
Tonsiot acidulated:serap:o...2 se Soe eee cio ana = Seance eee eee 11, #92 120, 273 
Gallons of oil mades oo hese ge Sean nce ene eee ete 582, 584 136, 111 
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FISHERIES OF MARYLAND. 

In 1901 the fishery products of Maryland show a small increase in 
value over 1897, at which time the State ranked first among the Middle 
Atlantic States in the value of its fisheries. Notwithstanding this 
increase, the State is now surpassed in the value of fishery products 
by New Jersey, Virginia, and New York. The value of Maryland’s 
fishery resources depends largely upon the oyster, the yield being 
worth more than four times as much as that of all other products 
combined. The greater part of the capital in this fishery is invested 
at Baltimore in oyster canneries, shucking houses, and dredging and 

transporting vessels. 
Though the oyster season of 1900-1901, compared with 1897-98, 

shows a decided decrease in the number of bushels taken, there has 

been an increase in the value of the catch. The best catches by dredg 
ing vessels were from grounds in the upper part of Chesapeake Bay, 
and being near Baltimore were sold direct to dealers there instead of 

to transporting vessels. 
The diminished supply of oysters on natural beds in some localities 

has induced many oystermen to engage in planting on private beds. 
The benefits of oyster-planting are already apparent, and the future 
promises greater success, provided more ample protective laws are 
enacted. It is difficult, however, to pass laws that would suit both 
oystermen and crabbers in Dorchester and Somerset counties, as the 

crabbers object to crabbing grounds being taken for oyster-planting 
purposes. Maryland oyster planters have also suffered considerably 
through a law passed by the State of Virginia prohibiting the ship- 
ment of seed oysters from that State, thus cutting off a prolific source 
of supply. Before this law went into effect Maryland planters could 
obtain their seed oysters from Virginia at an average cost of 15 cents 
a bushel, while now the prices range from 20 to 40 cents. The prin- 
cipal sources of supply of seed oysters are the Potomac, Little Chop- 
tank, Choptank, and Honga rivers, and Eastern Bay. The most 
important planting grounds are in Fishing Bay, Pocomoke Sound, 
Chincoteague Bay, and tbe Nanticoke and Wicomico rivers. The 
planters in these waters are assured of a considerable degree of 
safety, as the crabbing industry is practically of no importance there. 

The following extract from an editorial in the Baltimore Sun of 
April 20, 1903, may be of interest as showing the attitude of those 
who advocate more extensive oyster planting: 

Oyster planting.—A dispatch to The Sun from Prince Frederick says that many 
tongers in Calvert County have taken up lots for planting oysters. This is gratifying 

intelligence and indicates that the oystermen are beginning to awaken to the situ- 

ation. There has been much complaint lately of seed oysters being taken from the 

State. It is to be hoped that a great number of lots will be staked off before the 
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supply of seed oysters is exhausted. Then the oyster planters will have to go to 

the legislature for the enactment of a law which will protect them from marauders 
who come by night and earry off their property, as well as those who despoil them 

by legal process. The present law under which these lots are staked off and planted 

affords no manner of protection to the industrious planter. Planting on natural 

beds is prohibited, and the common practice is for persons interested to wait until 

the oysters in a private lot are marketable, and then they go into court and prove 

that at some time long past the lot staked off was a natural bed. This is easy to do, 

as in past years nearly the whole bottom of the coves and creeks where oysters will 

erow had oysters on them. After this proof is submitted the court orders the lot to 

be vacated, and then outsiders carry off the oysters which have been planted. This 

has gone on so regularly and persistently that it is surprising to hear that men will 

take the risks. If all or a large majority of those interested in the oyster industry 

in a locality become planters, then all will be equally interested in protecting the 

beds. Then the oystermen will, perhaps, cease their opposition to the enactment 

of a law which will protect planters in their rights. * * * 
While Maryland is neglecting her opportunities and frittering away a vast mine 

of wealth, other States, by enlightened legislation, are growing rich from oyster 

bottoms greatly inferior to ours. Not only is a great food supply disappearing, but 

people are losing a profitable employment and oyster canneries are moving from the 

State to other States where a supply of oysters can be procured. 

As arule, oysters are marketed as soon as caught, but at Solo- 
mons, Calvert County, and vicinity the oystermen bed their catch and 
let it remain down for a better market. This insures an increased 
price, the oysters having a chance to fatten. This is especially advan- 
tageous during the early part of the season, when the oysters are 
rather poor and the demand for them light. 

With the exception of Baltimore the most important oyster centers 
in the State are Cambridge and Crisfield, the number of men and ° 
boats engaged in the fishery from these towns being very much greater 
than from Baltimore. Deal Island, Oxford, Tilghman Island, and St. 
Michael also have large investments in this fishery. 

Clams.—Clams are of commercial importance in only two counties, 
Somerset and Worcester. In the former they are taken in Pocomoke 
Sound by fishermen from Crisfield and vicinity. In 1901, however, 
a few men from Fairmount fished for clams to a limited extent in Tan- 
gier Sound. In Worcester County the entire catch is taken from 
Chincoteague and Sinepuxent bays. 

Crabs.—The crab fishery is next in commercial importance to the 
oyster, though the investment in boats, apparatus, and shore property 
is small compared with that in the oyster fishery, and practically no 
revenue is derived from it by the State, as no license of any kind is 
required, except in Dorchester County, where a fee of $2.50 is charged 
for the privilege of scraping. No restrictions as to seasons or size of 
crabs are imposed. There has been a noticeable increase in this 
fishery since 1897, and the outlook for the industry appears bright, 
though the catch in most localities in 1902 was small. The demand 
for both live crabs and crab meat is constantly growing, and the 
number of factories engaged in the preparation of crab meat is 
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increasing. It is not unlikely that in the near future there will be a 
demand for crabs during the winter as well as in the summer. 

Practically the entire catch of soft crabs is taken in scrapes and scoop 

nets, though a few are caught in small seines of from 40 to 50 yards in 
length, which are handled by two men. The seines are used inter- 
changeably with scoop nets, the latter being used on low tides and the 
former on high tides or when the water is too thick to see the crabs. 

With the exception of a few hard crabs taken in scrapes with soft 
crabs and in dredges during the oyster season, the catch is taken on 
trot lines. These lines vary in length from 200 to 1,000 yards, and 
are baited principally with beef tripe and eels. As the transportation 
companies object to handling tripe, it is being superseded by eels. 
Though the crab industry is of greatest importance on the eastern 

shore of the State, quite a number are caught on the western shore, 
and in 1902 increased catches were taken in Anne Arundel County and 
in the vicinity of Solomons Island, Calvert County. The preceding 
cold winter seemingly did not affect the supply in these counties, and 
with the decreased catch on the eastern shore and advanced prices 
many residents of the western shore were encouraged to engage in the 
fishery. 

Shad.—This 1s the most important species of fish taken in the waters 
of the State and, together with alewives, is the incentive for a great 
many men to engage in fishing. This is especially applicable to the 
gill-net fishermen, who set their nets as soon as the run of shad begins 
in the spring and fish until the close of the season, when the nets are 
laid aside and other occupations are followed until the next spring. 
Although the investment is small, the shad fishery sometimes proves 
quite remunerative to a large number of men. With the exception of 
Betterton and vicinity, where the catch of shad in gill nets was excep- 
tionally heavy, this species shows a falling off of nearly 50 per cent in 
1901 compared with 1897.: It is probable, however, that the decline 
is only temporary, and is attributed by many fishermen to the late and 
cold spring, the low temperature of the water in the rivers tending to 
prevent the shad entering for the purpose of spawning. While the 
catch was small, the fishermen were compensated to a large degree by 
advanced prices. Shad are taken principally in gill nets, pound nets, 
seines, and bow nets, five-sixths of the total yield of the State being 
from the gill-net and pound-net fisheries. 

Alewives.—Alewives are next in importance to shad and are taken 
during the same season. Practically the entire catch is secured in 
pound nets and seines, though in some localities many are also caught 
in gill nets. Like the shad, and for similar reasons, they show a 
decrease in 1901 as compared with 1897. 
Menhaden.—The increase in this species over 1897 is due to the fact 

that during that year the factory at Crisfield purchased its supply 
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from Virginia vessels, while in 1901 it employed its own steamer and 
bought only a small proportion from vessels outside of the State. 

Striped bass and white perch.—Striped bass is one of the best selling 
species taken in the State. Very little change has taken place in its 

abundance, though it was a more special object of capture in 1901 than 

in 1897, an increased number of purse-seiners fishing for this species 
and incidentally for white perch. There has been a noticeable decline 
in the catch of white perch since 1897. 

German carp.—W hile this species is not of great importance com- 

pared with many others, there has been a large increase in the catch, 

especially in Harford, Kent, Calvert, Cecil, Charles, and Prince George 

counties. One small pound net set in the Patuxent River, off Calvert 
County, caught 10,000 pounds of carp during the fall of 1901, which 
were sold at an average price of 4 cents a pound. 

Gar pike.—Vhis species is not of great importance in any one local- 
ity, but in the aggregate quite a number are caught in pound nets 

and shad gill nets. They are sold principally to colored people for a 
few cents a piece and it is not uncommon at some places to see several 
colored people awaiting the return of fishermen to buy their gar pike. 

Terrapin.—Vhis fishery has decreased in value within the past ten 
years from $22,333 in 1891 to $1,139 in 1901, and it is now followed 
in but few localities as a business, most of the catch being taken inci- 
dentally by men engaged in other pursuits. If this decline continucs 
it will be only a few years when the terrapin will be practically 

extinct in the State. 
Other species.—Other important species are squeteague, cat-fish, 

butter-fish, sturgeon, and eels, all except squeteague and butter-fish 

showing a decrease since 1897. The increase in these two species is 
chiefly due to the extension of the pound-net fisheries in the Atlantic 
Ocean off Worcester County. 
Apparatus.—Taking the value of the catch as a basis, the most 

important kinds of apparatus of capture are tongs and nippers, 

dredges, pound nets (including trap nets and weirs), seines, crab 
scrapes, lines, gill nets, scoop nets, and fyke nets, in the order named. 

The catch by these kinds of apparatus ranged from $1,873,905 worth 
taken by tongs and nippers to $24,211 worth in fyke nets. Minor 
forms of apparatus were used, but their catches were small. 

With the exception of $14,384 worth of clams and $99 worth of 
terrapin, the catch by tongs and nippers consisted of oysters. “Two 
kinds of tongs are used, the ordinary shaft tongs and the patent tongs, 
the former being in much more general use. The employment of 
patent tongs is confined almost exclusively to Kent, Calvert, and St. 
Mary counties, their use being general in the two latter counties near 

the mouth of the Patuxent River, where they are especially advanta- 
geous owing to the depth of water being too great in most places for 
shaft tongs. The shafts of the latter vary in length in different parts 
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of the State from 16 to 35 feet, an average being about 18 feet. The 
use of winding gear for operating patent tongs makes necessary the 
employment of larger boats than for shaft tonging, these larger boats 
being generally used later in the season for dredging. 

Pound nets are fished principally in the spring for shad and ale- 
wives, but very often they are set in rivers in the fall for striped bass. 
Two kinds of seines are used, haul and purse seines. The former 

are used principally for alewives, striped bass, shad, white perch, and 
other fishes, while menhaden, striped bass, and white perch are the 
most important species taken by the latter. Haul seines are usually 
fished in the spring, but often in the fall also. Purse seining for 
striped bass and white perch is carried on during the summer. Haul 
seines are in most cases fished in the rivers, an average crew consisting 
of from four to six men, except on the Potomac and Susquehanna 
rivers, where longer seines are used. The longest seine used on the 
Maryland side of the Potomac River in 1901 was 1,600 yards, 22 men 
being necessary to handle it and look after the catch. The longest 
seine used in the State was on the Susquehanna River in Cecil County. 
Its length was 2,200 yards, and there were 65 men in the crew. Purse 
seines are fished in the open waters of Chesapeake Bay for menhaden, 
striped bass, and white perch. Almost the entire menhaden catch of 
the State was taken by the steamer already mentioned as being owned 
at Crisfield. Purse seining for striped bass and white perch is confined 
exclusively to fishermen from Kent County, Rock Hall being the center 
of the fishery. Vessels of about 5 net tons and ovey are used. The 

crew usually consists of seven men, and a trip varies in length from 
one to two weeks, according to the abundance of fish. This fishery, 

while not new, has been prosecuted more vigorously during recent 
years than formerly and has proved quite ‘profitable, notwithstanding 
the large outlay and heavy running expenses. The crew, as a rule, 

work on shares. 

Two kinds of lines are used, the trot line for hard crabs and cat- 

fish, and the hand line for sea bass, squeteague, and various other 
species. The same kind of line is used for crabs as for cat-fish, except 
that no hooks are needed for the former. Crabs constitute over 90 per 

cent of the entire line catch. 
The preponderance of shad over other species taken in gill nets is so 

great that this apparatus may be said to be used primarily for that 
species. In Kent County, however, large catches of striped bass and 
white perch are made in sunken gill nets set during the winter and 

early spring before the run of shad has begun. As soon as that species 
appears the anchors (usually bags of sand) are removed from the nets 
and the latter allowed to drift. The drift gill net is the most impor- 
tant style of gill net used, though quite a number of shad are also 
taken in stake gill nets. Drift gill nets vary m length from 50 yards 
set in the rivers to 2,200 yards set 1n Chesapeake Bay. The longest 
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are used in the bay off Betterton, Kent County. An average of those » 
used at this place is about 1,400 yards. Nets of this length consist of 
sections of from 200 to 300 yards each, fastened together while fishing. 

As the nets are set about 5 feet under water it is very seldom neces- 

sary to make any proyision for the passage of vessels, as most of the 
latter can go over the nets without injuring them. Occasionally, how- 
ever, in the case of larger vessels or steamers, it is necessary to sepa- 
‘ate the net to allow them to pass. Another advantage in setting the 
nets under water is to prevent them catching logs or driftwood. In 
fishing one man can handle a net from 50 to 100 yards long, while it 
takes two men for a net varying in length up to 1,000 yards, or two of 

the shorter ones. Three men are commonly engaged in handling the 

longest nets used in the bay. In some localities drift gill nets are 
fished exclusively in the daytime, while in others they are fished 
during the day in the early part of the season when the water is 
muddy, and, later, when the water becomes clear, they are fished at 

night, the men usually going out about midnight and remaining until 
noon the next day. The nets are then spread out and dried before 
using them again. 
A comparatively new and profitable style of net, called ** buck net,” 

is used in a few localities. These are from 225 to 400 yards in length, 
from 25 to 40 feet deep, and are fished in the open waters of Chess 
peake Bay, the catch consisting principally of blue-fish and occasion- 
ally a few Spanish mackerel. The net is hauled around a school of 
fish, the latter gilling in it. A crew of about five men is required in 
handling a net of this kind. 
Owing to the almost complete disappearance of sturgeon in the 

rivers of the State, very few sturgeon gill nets are used; but in 
Worcester County an increase in the catch of this species is shown, 
due to an extension of the fishery by fishermen from New Jersey. 

Men.—The total number of persons engaged in the fisheries of 
Maryland in 1901 was 36,260. Of this number, 16,880 are credited to 
the shore fishery; 12,553 were engaged in oyster shucking and pack- 
ing houses, crab houses, and other occupations incidental to the fish- 
eries; 5,715 were engaged on fishing vessels, and 1,112 on transporting 
vessels. One hundred and ten men were engaged both in the shore 
and vessel fisheries. There has been a decrease of 6,552 since 1897 in 
the total number of persons engaged in the State, this being due prin- 
cipally to the decline in the oyster fishery. 

Investment.—The total investment in the fisheries was $6,506,066. 

Of this, $2,297,515 represents the cash capital employed; $2,164,749, 
the amount invested in shore and accessory property; $1,137,362, the 
value of 955 fishing and 382 transporting vessels with their outfits; 
$553,526, the value of 11,498 boats under 5 tons. The remainder 

represents the value of the apparatus used. 
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In the following tables is shown, first, the number of persons 
engaged in the fisheries; second, the vessels, boats, and apparatus used 

and the value of the shore and accessory property and cash capital 
employed; third, the quantity and value of fishery products taken in 
the State during 1901, the statistics on oysters, however, being for 
the season of 1900-1901. 

Persons employed. 

How engaged. No. 

OMEVESSEl Satis lng; eee ere jeer taes fale ere te ce ee eS ae Ce Le tc ee Sie 5,715 
OniyesselSiiranspoOrtim ets jap b ash dense iden See em assem aeye ees Saeitesie Se ae bea ao te sea e Sl 1,112 
MAPS MORE OTRO OsIbMIS LCI CS etapa a ae ersertey piace 2 mats nee ieee selec enter et ees oe es Sere 16, 880 
SIMOW OMIM S ek So oeshoo 25 wees soe Cost aR se OO dad Jooea aa ee Reto decians Ieee Roe eee sae seen ors cn 12, 553 

TRON se Sad ca oe Ren a Uae eta, 6 Oat DSU at Me one 2s Or Gan ARE RETO DOL TORN Oe 36, 260 

Table of apparatus and capital. 

Items. No. Value. Items. No. Value. 

| 
Wesselsfishing shes. ese. 955 $512, 955 || Apparatus—shore fisheries: | 
MONNAP CE oF cat oe eeee see MOP ST | eee cece ne SeIneSseeshssceso-cssecees | b 312 $28, 648 
(ORG TAGS tee Serre ee Ra eae tenes eases 193, 089 Gillimetsiss2ese5-cece sees € 8, 653 34, 660 

Vessels transporting. .-..-.--- 382 374, 200 IROUNOMICISHe tos. cee ee 997 98, 765 
POMMACC Sc -sse- oe eae 952901) |= faces sa Trap nets and weirs ..-..- 20 500 
Outi eee Cott cose oun a leaeeee sees 7,118 VICE CLS hoe eae eeee 4, 064 bey 

PROMS ee nae acento ese 11, 498 553, 526 Trammelinets=- =. -.5- see ais 1,570 
Shore and accessory prop- BOW MetSse. esc eieae sce 106 529 
Git 2 SocenuseceOOCOneo Cena lorecnoSpe- 2,164, 749 MIMORMCtS ease asen eee eee 2,144 837 

Geachvespltaleeescesecocee oe| see oe 2,297,515 AME Staessen elemerieeee (ace eee 4, 722 
Heli pots. sees ceeeseeeese 3, 149 1, 678 

Apparatus—vessel fisheries: Spears s fee. ceceec eee 25 33 
Oyster dredges ......--..- 3, 570 51, 730 Oyster dredges.........-- 2,183 20, 576 
Crab sera peste. sccsss=- 178 607 @rabiserapestss eee ecee | 2, 653 9, 640 
ROMP S pea eck ss aaah loi o4 512 Tongs and nippers.-.....- | 18,959 84, 580 
Seines -. a6 1,385 
Eel pots 1, 240 570 TOGA seniors h ese teeelasescecect 6, 506, 066 

. aTotal length, 1,445 yards. ¢ Total length, 348,061 yards, 
6 Totallength, 60,640 yards. a Total length, 7,520 yards. 

Table of products. 

Species. Lbs. Value. Species. Lbs. Value 

Alewives, fresh............. Vals 464. 157 |e GSU ODISll| SCUP aap ect dene cote nae ses aee 32, 650 $1,019 
Alewives, salted............ | 292, 400 A287 |MGea ASS sas ner see ey vege oe 50, 800 2,540 
‘Blackwpassserstassee esses 23, 383 Dela SHAG hese = see ee ee ase ae 3, 094, 181 120,177 
IBIMesAS tba ear ee oe see ee.| 100, 145 Ass 7eill Shad salted sass sale selon. 17, 000 425 
IBOMMORE eet escrce chee noes 250 LOD PSWeepsheadia. ccc ecjsec= secs 1, 350 52 
BUGUersfis hee eee Poe e oe | 458, 700 11, 505 || Spanish mackerel........-. 2, 922 348 
Carprnsnscnces eee ene 163, 180 BeSlOnll (Ss pOteacsaceess cance. 22,470 387 
Catefishs -aiseesscce esc sete 488, 777 151547) SQUCTERE UC Hass. sees —e - 25 1,018, 775 26, 921 
Genomes Cees 2 tetera cee 500 TOU PS Cripeal bassteces sesame esac $24, 418 68, 568 
Crogkensieh jaca ee eee 303, 405 A209) || \MOUUERCOMe see ee ie see een 107, 620 3,903 
UR HUNEV see ciao fee See ape Ine | 53, 450 570 CaWiaivas tanto. oate ae 5, 818 3, 486 
else imeshiss! 2) 5. cere Buty) TBA GTLE) | WShotelidetectec oak no wena beeen a 14, 750 281 
BeISHSMLeG So. =a. cee cceeee 2, 200 GOs) |PSun-hshie sane sees 3, 970 72 
Mlouu@ers 22222 so22.. 22225; 51, 205 ah GW)ayell| KO\ MaKe) ros one ener ee 2,300 143 
Gizzamgishtadisss 2 oc os o.e 6, 010 11G83 |) Tene losen chine Was eee aes a A a9, 824,793 85, 884 
Hanyest-fishte222 2s oee 12, 800 i Os RCrabsxsottsseseeeerer secs e b 4, 303, 582 202, 563 
ickoryisha dere cece coe 8,315 PADS WiSiarebcay sy Sloe casacoe sdedsee 728 705 
Kuimpefislisn sani oy S55 7,215 955 || Oysters, natural rock ..--.. c36, 298, 717 | 2,732, 274 
Mackerelee sence soc nn. 1, 800 180 || Oysters, private beds-...--- @3, 500, 210 299, 244 
Meniia dence est ae 7, 122, 230 MME 735 lt Clamseass saan ceeascecce ces € 107, 600 14, 384 
Mullletta conte Yio Soest tase S 35, 295 OOH Maumtlesteecce cee... eeemne oes 4, 835 203 
Perch whites 6 4. aera once 452, 815 2o4005y | MREnra pM ae Se )-1-92 ease Sse 1,593 1,189 
Perch) Velo waeeesseceeee et 292, 720 QUOUZA IGE TORSicenc cea coccisescsmee Se 130 50 
Pilsel So eieeas acs ne 67, 530 5, 390 | 
POMpPaMOr sees soos seee ce | 140 14 Notallsseeocewcacmoesee 82, 975, 245 | 3, 767, 461 

| 

a 29,474,379 in number. 
@500,030 bushels, 

6 12,910,746 in number. 
e 13,450 bushels. 

¢ 5,185,581 bushels. 



496 REPORT OF COMMISSIONER OF FISH AND FISHERIES. 

Several fishery products shown in the preceding table in pounds, 
for convenience of comparison, are presented in the following table 
in number and bushels, as usually marketed: 

Products. Quantity. | Value. 

Crabs sDard oc antec secon en nc Sse cclnnec ce saecevice Saemoeetinesteaeeee number. .| 29, 474, 379 $85, 884 
CrapsiSOitareoeaccces ccs ace ch ows <irs cinelolorcpenie eee Sa roe ere reper do....| 12,910, 746 202, 563 
Oysters natural nock:< 2.2 cece dace hnennieete states eee eee secces bushels..| 5,185,581 | 2,732,274 
ONSTETS: DEVAL DEGS>...5..:c..5.-ccscc ccs acer cece sem oemeeneee sae cee ee eee dosase 500, 030 299, 244 
(CL StTTNG ER estates ate iret reje aoc nieiaata) ais a) ati ote ee Paceiaeroccinis’ weios Wao dO-nas 13, 450 14, 384 

THE FISHERIES BY COUNTIES. 

While the fisheries are prosecuted on both the eastern and western 
shores of the State, by far the larger catches are made in the former 

section, this being particularly true in the case of oysters and crabs. 
Somerset and Dorchester counties possess the most valuable fishery 
resources in the State, this preeminence being due to oysters and crabs. 
Dorchester leads slightly in the catch of oysters, but Somerset’s valu- 
able crab fishery more than offsets this advantage, three-fourths of the 
State’s soft-crab catch being taken in this county. Practically all of 
these are handled at Crisfield and Deal Island and shipped from these 
points to the large cities throughout the United States and Canada. 
Talbot County leads in the catch of hard crabs, the principal part of the 
catch being used in factories, where the meat is extracted and shipped 
in tin buckets. Most of these factories are located at Oxford, St. 
Michaels, and vicinity, and Tilghmans Island. Large quantities of 
hard crabs are also taken at Cambridge, Dorchester County, and Mount 
Vernon, Somerset County, practically all of these being shipped alive. 
The fisheries proper are prosecuted to the greatest extent in Worcester 
County. This is the only county bordering on the Atlantic Ocean, 
and most of the fishing is now done by means of pound nets, which, 
since 1897, have increased from 1 to 7 in number. Talbot ranks next 

to Worcester County in its pound net fishery, the principal catches 
being made in the Choptank River and in Chesapeake Bay off Tilghman 
Island. Squeteague is the most important species taken in Worcester, 
and shad and alewives in Talbot County. 

Increased values are shown in 1901 compared with 1897 in the fisheries 
of Anne Arundel, Calvert, Charles, Kent, Queen Anne, Somerset, and 

Wicomico counties, while decreases are shown for the other fishery coun- 
ties, especially in Caroline County, where a decline from $22,012 in 1897 
to $5,787 in 1901 has taken place. This is due almost entirely to the 
decrease in shad. With the exception of Charles County, the counties 
showing increased values owe it to the better prices received for oysters. 
A decided improvement is shown in the crab fishery in every county 

except Kent and Queen Anne. This compensated to a degree for the 
poor showing made in some of the other fisheries, particularly the shad 
and alewife. Harford and Worcester counties are the only counties 

showing an increase in shad. The former county represents a natural 



FISHERIES OF THE MIDDLE ATLANTIC STATES. 497 

increase, while in Worcester County it was due to more extensive fishing. 
On the basis of persons employed, the most important counties are 
Baltimore (including Baltimore city), Somerset, and Dorchester, where 
9,642, 6,340, and 5,229 persons, respectively, were engaged. Balti- 
more’s lead over the other counties is due entirely to its wholesale 
oyster trade. The extensive haul-seine fisheries formerly prosecuted 
in Cecil County are being superseded by pound nets, the advantages 
of the latter being reduction of first cost and economy of operation. 
Baltimore and Kent counties have the most important fyke-net fisheries. 

The three following tables show the extent of the fisheries in each 
county of Maryland in 1897: 

Table showing the number of persons employed in the fisheries of Maryland in 1901. 

On vessels | In shore 
: On vessels : Shores- 

Counties. + transport- or boat Total. 
fishing. ing. fisheries. men 

AMITVEPATUNGES] ees ker Scents oa eee nae ee ce 61 127 1, 962 375 2,525 
BalltiMOTess sess oo sase seins neon. Seen! 1, 257 243 170 7, 972 9, 642 
CalWerGMr anv esctraa a acys tects ntice cece swears 209 82 1,195 10 1, 496 
COP Yo) ba Ree ae ces SOc SCS ere eR epee are eee Pee ra 157 | aseswacseets 157 
(ORO eee cc Ars Siac apa e ae 347 
Whales see se sets Saree ateraincrels co Seles Sitjomiere 716 
DONEHERTET (oN sme te oe ees Ae 5, 229 
ATPOndya sins e osad cemame soecee Salsas eee as 5 628 
IXGING SaR Gooner tenn Aan OCP Me anne ee 7 1,275 
Prince George 80 
Queen Anne.. oe . 1,317 
StaMaryeo---- 1, 220 
SOMLense tee farses wsajote ose sinisecictewisie asec ; 6, 340 
MAMDOtEs samacse cee ccestonceceasacaee «ese 5E 3, 044 
WMILGCOMU COR aaciee center cos pets eoseeee cere t 1, 452 
NVONCESLER Ee ecee maciac sieicains aumec eae caeeeeeee d 792 

RO tale ae ee teenies conceal se 5, 715 abby 16, 880 12, 553 36, 260 

Table showing, by counties, the vessels, boats, apparatus, and shore property employed in 
the fisheries of Maryland in 1901. 

Anne Arun- 
‘del Baltimore. Calvert. Caroline. Cecil. 

Items. ; ee 0 

No. | Vaiue.| No. Value. | No.| Value.| No.|/Value.| No. |Value. 

WeSSeISiSMIN GY Se ceee son! oe 13 | $5,750 LAGS SS2 450 ASHI S22 300% |aerrs|= a accenltcions oallhaaeee 
MOMMATE Seen soc sees ore ces [EO Reson tbe SOON ease eee 6.8 oddeecs| acacnlsbe-aed pacernE caacone 
Outre secemeceoneoecwsss|aaners O25 Al ererciese 58,005 |..... 6. O8b nlegacmlbee soc accees Nee oes 

Vessels transporting ......... 57 | 35, 800 68 QDESHOVI ZL 28 Ob0u Pessoa eae = 1 $500 
MRONNSEC see scee os esa sa nas ae CUP ae seas 2 G8aileeeresseses WALD siete fatatsye||'a/atole |e sees ais 1 al Boo ee 
Outhtess eee eee cee cece ccc alees ss BSB TT |e eoceee 15,470 |..--. 4. 0LDS |store soe oes bocce 45 

BOBS me cere tiene heaton ool 1,040 | 61, 856 92 2,058 | 640 | 30,316 | 81] $475 139 | 5,900 
Apparatus—vessel fisheries: 

Oyster dredges..........-.. 30 557 584 ROSA TAI | 2 075s lesa] = Sena lewircietns | eee oe 
MON SS Per sees ene seem cccee 9 Baers soe leucine 28 344s een a seeeen sec cee] wees oes 

Apparatus—shore fisheries: 
BEIMES 2. ceccwass case se Sees 
CHIME TS oamcic conc maee ase ce 
Round inets! iso. seseeene< 
Cane ts-an ss see eee: 
ramimielimetss f=. smecce= ok 6 
NGMOTEHG hs seem ees oe 
IGINESH Seether ceneteastcene 
Helpotsiesaseencaacesesena 
Oyster'dredges..-. 2-21-22. 
Tongs and nippers.......-. Suis 

Shore and accessory property.|....-. 27, 834 |.- -/1, 814, 655 |....- Wadeh! ease 
Cashicapitalt ase rescee sce stances 19S 800! | het oese 1, 968, 350 |..... 300 

Rotalssesesnsosenssecses tees ee kg Ae 8 R(t eee ROD 1 22 7i| ce sete 108, 432 | 

NotE—In tables for Maryland showing statistics by counties the returns for Baltimore County and 
Baltimore city are combined. 

F. C. 1902——32 
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Table showing, by counties, the vessels, boats, apparatus, and shore property employed wm 
the fisheries of Maryland in 1901—Continued. 

Charles. Dorchester. Harford. Kent 
Items. = Es == = = 

No. | Value. No. Value, No. | Value. No. Value 

Vessels fishing: .-i22-------..2 1 $400 SSL SI SS BID w accc cee |seeateeamee 5 $2, 650 
MONARCHS sree cinco cs )8 Baa eee 256083 |e Sas eee ee LO eee ceog S8iilaccee eee 
CGE ie santa cice soe weenie | ars ie lates 2B! aceon BON TDT |See oc tells oem |scyelne ae 1, 560 

Vessels transporting .......-- 4 1, 950 44 5d, 450 3 #3, 400 32 18, 050 
MODMAR CH= eececeea || | OL: osm eciceiere|p eal uLOUM meter Memetate 29) | emcee tele 6402. eee 
Owtht ee 220 = Foss. ces k eke MOSES Area 120) |) Sees 3, 345 

BORIS = amen set coe ccseincine = 93, 758 158 14, 497 765 39, 982 
Apparatus—vessel fisheries: 
Oyster dredges 195458) |e scic cnc] onee cows ce] eacee nes eayeees 
Crap iserapesinc-s-.-- = = B86: | csceceete| S22 He Ade dec eee =| meneame 
MOWER a tee ae eercer B5i|k jojo ee [esc cctos coe tee See Gees 
soheWeseS Seen boss scoocodnesd scgsace lst ososcacc| neodnod|>onsscegsdleedaocas \eeeeeteeens 5 685 
Wel pots snot en eee nea iO) sil| Ke eorced |Goeceaoce: hmepssner) braGass-a: 

Apparatus—shore fisheries: 
Sls pe oo edeaecceneepeceacd 14 4,590 8 435 14 5,910 2 1, 683 
Gul Gt aces ccsiocinine.ore 68 5, 110 902 2,126 298 4, 360 518 7, 056 
POUNG Mets ee cice ae elise 107 11, 750 204 125280 Sok eese|scaneeers 74 5, 735 
Abed eCH lay (tbe segec|t coee ca laos oe aded | Socoeeen| Hedbonsend||psoogeec||Scroccs2¢ 19 475 
Ry keimetSs teen oases. eee 2) 50 26 12 691 847 237 2, 032 
dihehaahaols Walp Aeeesee meee lS acstos| SAeeee care Passage ne hee comers 12 1 2862 vs sacclee scares 
IMG OLAICISseeeceeeee soeeee lee ee a sce meals 298 NOG tas se elee ceinens 23 4 
VAMOS ire cee eee cece cece see anceps 40) ||(-Seistcine 819) [xo Ss — alee eetereoleeee ares 314 
Melipots hese. kes seess 18 18 519 248 482 246 555 376 
Oyster dredges..........-.-- 4 100 924 7, 964. | accierersais|o sacs ower |cie on aaieca| beeen 
(CIsiDSSCTADeS ec e emcee eel omer ale wowace 220 TBD! a see cieice|cceccecis o| oe ee cess Coe aeeaee 
Tongs and nippers......-..- 332 1,224 | 2,198 NS 896n| asec costo acer 1, 044 8, 435 

Shoreand accessory property .|...---- 65465) ||Baaeceee GSeS82H asset BOHOOU || cteta etcetera 3, 000 
Cash capitalists yo-coencieciescicelaces see (G00) | serrate 98,440) | oo Saua52 2600: |\so-o-c05| == eee eee 

ToOtMemcwck cauce see sees teenie 44) O86 NcSessn 516; 969s aoa. 7, 965 ls eects 95, 382 

Prince George. Queen Anne. St. Mary. Somerset. 

Items. 
No. | Value. No. Value. No. Value. No Value. 

Vessels fishing $2, 600 | 33 $203, 215 
A Mo) oh 0Y- 1242 Bsa Sopp GbERCOasooEeossot poucscbouc|!. — sUillacsaccasocls ES) [-SoeboSot | O40 02 eee 
OWE Seas croeee qaccenee Tl D9: | Sersceerns 60, 713 

Wesselsitramsportine s.5.-- 2 eae ceee|-eansceoes 16 10, 900 23 14,100 | 50 56, 425 
MOONE Cr sei cee eae wee lmee seme | weaeeesae LOWE | Sere creer SOOM meen ae 1 S13) |coeecaeen 
OUMCHt Eee wanna cee cmcee cae Seeceee leous ores wellace eens 2; 290) | siaatereeicre 8; 045" |: een 7,506 

RORUGS teaser eaecticnin cee wena 33 $940 777 34, 080 644 34,990 | 2,817 128, 375 
Apparatus—vessel fisheries: 

Oysteridredges:) 3-7 2235.|settiss|sec-c ems 4 20 14 265 | 1,208 18, 180 
(O12) NFO Woche aeeeorimaeAce mee Ipecodeoaed sasiaerec pace once acc 5ec socoqe 1566 61 221 
RODE S era wiassn.ste o:5S,5 ce cinemas fatal eosie Se lese | a iSie wie asso ore pero tie e| sraie estate 1 Th |.oS52 ass ees 
Semmleg: sae fe. hoes 9 oot pe | De act crete [eves eters! re Me nn ere ac ees a cee nar dere | 1 700 

Apparatus—shore fisheries: 
SeCiIMneSasoccenisccsecmteese ses 12 1, 855 29 764 il 200: |e. s2 | See ene 
Gallnvete ioc: eh: te os Sees 22 128 47 325 7 295 30 230 
POUNGIMets cee ease case nese 5 450 26 1,415 47 6,140 39 4,040 
Trap nets and weirs ....--. 
Hike Nets... 4.6 son csecee ons 
BO WA GtSae sec aceceeieemate 
Mim OrmCisse nace. ce ee nee 
Whinesiscecec 2 eae setae 
MOM POs orescence tes secies 
SPCAIS: Sees sae cose cece e ee 
Oyster dredges....--.....-- 
@rab SCrapes << ccs. cc cece 
Tongs an 

Cash capital 

Total 

MIPPeYs-2-e-cce. = 
Shore and accessory property .|. - 

69, 020 776, 957 
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Table showing, by counties, the vessels, boats, apparatus, and shore property employed in 
the fisheries of Maryland in 1901—Continued. 

| Talbot. Wicomico. Worcester. Total. 
Items. | 

| No. | Value. No. Value. No. Value. No. Value. 

Vessels fishing ..........-.--- | 66 | $36, 700 MBN, AS3, 27D eeeeta es Peeps a4 955 | $512,955 
MONNALE = 55 seeessacesas sce | BYR) sesosscece Gl Bo esoceens| bosceaes|Seaeseenes W LO Sih Bee eee 
(OND NG ieee pee he ere eer el | LUNO99) | Seeicteers = S4 Ol as errr. ethene oats osceice 193, 089 

Vessels transporting 27 20, 125 18 20, 550 15 | $13,550 382 374, 200 
Tonnage 3 256 
Outfit .-.. , 08 F 

IBOMtSHE wasn coe cera eacs a 2, 266 ; 558, 526 
Apparatus—vessel fisheries: 

Oyster dredges: . =. -----5- 260 3, 660 28 SOO)| srje tected wesw salste me 3,570 51, 730 
G@rabiSCrapesis ho sees ons ae apate| i aiareeicrsjelotslllaeletseee sins stars a/eeere| alc ieee meee eae ec 178 607 
TONGS = Sate n/t scciseee ese mals 3 | WON tees eel Be oosicis yoclasnseaes|eeccmeccec | 54 512 
GUNES en me ee eee seen ae sere ome ecscine ae nagerrs mal Uecigcemassclocim clio eel see aie nec | a6 1, 385 
SUP OLS Sane cae ates oeise cect 165 | 65) ec caraebie|tesicencie cellesetieeecilesasceecce | 1,240 570 

Apparatus—shore fisheries: | 
SCIMCS Ss were ce eases zoe 17 197 3 300 67 38, 590 a312 28, 648 
Gillin Ctstee je tees cial et 60 1,141 488 4, 038 582 3, 5388 | 63, 653 34, 660 
1etoyohove baaYe\ ic Wee aera 175 19, 445 32 4, 200 7 11, 355 997 | 98, 765 
Pra yNeLS an CswiGins ea. sole sala| atte seal eeeeiecis | sceiemeensalecte ts aoe oct cee aoe 20 500 
Mykemets ten. Be: sas. 12, 95 157 aaa SS eerecel Gacersceore 4, 064 11, 372 
RTAMMNSIEM CUS asec oe = S| Pia eaisala| aneceteee’s la ceecerel| metic ess leellssisicices|sceceseues c18 1,570 
BO WAM GUS Mee ow cesck acme salseetere | Seetecea se 4 18 78 391 106 529 
MAM On Nets ee 2 seers cate cle 30 LD) lets eas | Stele ese a sere lee ae ces 2,144 837 
RIN Cees emery ones Selle cp Se 1A eeoorce SOL Race aace PT eee 4,722 
BEM OtS Sees eee ees ce Ease se cect ose as: 69 34 790 225 | 3,149 1, 678 
SOG So cue es osocasednacd|sceog65| bopocosesc||saebaasel boceodoe 6 3 25 33 
Oyster 'dnedgesie--sess-2s-- 120 1,138 18 VGO| 5 2.52;- Soe] emeicciestass 2,183 20,576 
@rabiscrapes =o. Pecace|- 5 22 Wiles Boon] Saoomeneen monocone Meccecrane 2, 653 9, 640 
Tongs and nippers.....-.--. 2, 302 11, 478 761 4, 850 241 1,188 | 13, 959 84, 580 

Shoreand accessory property.|...---- a hc 8 Tel oes 95460) one hoes Mb SAH) | Sasoooee 2,164, 749 
Cashienpitall: -e7 scccestes cee acleieweie = 400 77D) \eneee 200008 ce sel cn cectsze | ee eaaace 2, 297, 515 

MOtalis rc cctmeeewaes ses ectacier PAN Oe eee 945369) occ cc ne 625469) ee aeeeee 6 506, 066 

aTotal length of seines, 62,085 yards > Total length of gill nets, 348,061 yards. 
¢ Total length of trammel nets, 7,520 yards. 

Table showing, by counties, the yield of the fisheries of Maryland in 1901. 

Anne Arundel. Baltimore. Calvert. Caroline. 

Species. 
Lbs. | Value. Lbs. Value. Lbs. Value Lbs. | Value 

Alewives, fresh ...... 1,010,522 | $6,146 133, 600 $565 457,000 | $4,779 | 34,700 $688 
iBJack bass == =. ...-.2 |e IR ic. cise 543 D2) | enema hace al ersnseslaeicreee es seems 
Blwerfishees 22.2 750 BY fl Mere ee ee ee ae 2,300 ala Ke il RBar es | a 
PS UM he Test Sth pete pease eae | ge cet eye ee le reyeratar sister a | npr eee eos earl tanctere aime 200 0 Beene! Beane 
Carpe see oon ke 35, tic 24,185 890 4, 700 184 21, 870 686 2,810 95 
Gatzfishyaey =f: 2 5..-ce8 11, 266 280 68, 820 1,917 24, 850 858 | 17,070 415 
@roagkerse: 22-2 22222c0 2,100 69 Geer eestiraccetnese Ser ce 18, 950 AARNE oe actos | van ee 
] DOR aa 25 > ek eye af re | Sea gare cts | SENN [Oana pnereret| (gee Semester 1,300 LS), eects Seca 
Belsidiresh? 22. .25.22-5 29, 370 1, 060 13, 041 388 20, 405 Pe Al eee Gee Pe 
Wlounders* tee - sse2 532 450 22, einai creyeicieesa|iemaeree. = sie 9, 515 BOO | So eseer aes memes 
Gizzard shad......... 110 BeBe ees te Misch ce acs | eascecemnc cls semmetinsultmsoecemel eee ct 
PLETE VCSUslAS Wage e vara Seer tee Gal seed ticteee [Reems See mid seek Aeris 300 DOI etercraseeee ernetaes 
Hickonyshadi-¢22-.2 1, 275 Stele beoee atonal Stameeane 2, 890 Waal xctetecece (aetecee 
IMGUINC GS eee eae aie 900 QONE Picea ecell sec meeoe secs Sec tonalac acme as 3, 050 46 
Perch) whitet2... 3-2 17, 820 996 16, 235 905 33, 300 2,016 | 17,020 713 
Perch, yellow.-...-.- 6, 650 321 120, 005 4,341 1, 380 61 5, 350 175 
Palle \e eee oer eee OS 750 66 26, 800 2,695 510 49 300 23 
Shad; tres 22-22 5 2e. 141, 652 6, 047 10, 036 387 74, 200 3,605 | 84,250 | 3,499 
DNEGEPSHER Mas 5 5.0 eA Meee ose Oe ee lames sects canis seas oBelemseeesss 150 U2 |senecceclelesesaes 
Spamishymackerelis-- ake cewee le wciece less aceka|seensse ee ceeltoccecees 100 WON emcee es| Sees cee 
SRO Isa ess Ee eae maenas late clase eaceeheascalbacemsnae 1, 000 23 El (ee ert es ee 
Squeteseue:-=..-..2-- 2,615 90! Nemietcies oe ale cemerenata 5, 850 DOA Whee oe See Seeee 
Striped bass.......... 36, 902 3, 021 53, 555 4, 808 47, 300 38, 977 3,015 133 
RS LUVOCEN fp Se se | er ey od |e ee 1, 830 OOH [seats Apeteiss a4 fnictemaete| ee cis since | Meee ee 
Sunsishepetas ses. = 8 1,100 D2 Weegee alee sees eeialecceise eeeeet wncwecaccl’s co oseanlaosesns 
Oph erstis heer ese Ole te ore eee Meslnsicis ee 1, 000 G20 4 Pech aath cite srsmicmomealsisicceseiel eberse 
Crabs) hard) 22-2... : 1, 162, 565 8, 794 480 12 181, 333 S849) t et oes 2 | Raeeees 
Grabsysotteesses. see 171, 267 | 14,435 16, 288 1, 258 60, 266 Fa 155 il Paes a ees (apse 
Shrimp) 24s cbee ates ees eie sspears one 728 108)-| Seacee cone eal sce ccs. eaeeeenee | aaawees 
Oysters, naturalrock.| 4,398,702 | 350,758 | 2,297,050 | 229,515 | 1,705,690 | 147,400 |.........|.....-. 
Oysters* private edss| men ceoaneces|Saesces wale necemccenelocseccues 55, 720 Hy SOO Rac secs Roe sees 
Durtlestzosoncsocscees 125 6 60 be eretote eis eleinarerel | eteteintersiclaial| Merete eres laoreet 
Rerrapinisso cesses 138 GON rere cee ll laSiee clesonw) |eie.cietaier as clea [unl erence walmeaectind laaseaee 
TORS casos scsi ts Sackeaseoseolocss domed 130 BO) | Rach eset Receretins | Se sete eicel sere oe 

MOtaleeee sone 7,021,214 | 398,298 | 2,764,901 | 247,962 | 2,726,379 | 173,829 | 167,565 | 5,787 
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Table showing, by counties, the yield of the fisheries of Maryland in 1901—Continued. 

Cecil. Charles. | Dorchester. | Harford. 

Lbs. 
Species. 

Lbs. Lbs. Value. Value. 

| 
| Value. Value. Lbs. 

$4,309 | 
85 | Alewives, fresh 

Alewives, salted ..... 
Blacks passe e.s.sce.nt 
ped hres tte Ne ee eee a a= 
Butter-fish 

3, 030, 000 $18, 445 | 1,865,600 | $9, 728 
239,000 | 3,525 4, 000 

3, 837, 500 |$25, 500 

1, 209 

DTU ee rice na ene 
Eels, fresh 
Wlounders= f5.-2-.5.-- 
Gizzard shad 
Menhaden 
Maulleta stan. sooner: 
Perch, white 
Perch, yellow......-.. 
PIkGe a2. settee 
Shad, fresh 
Shad, salted 
BPO = 25s ca-c ake. 
Squeteague 
Striped bass....:..---. 
Sturgeon 

Caviar 

Other fish 
Crabs, hard 
Crabs, soft 
Oysters, natural rock. 
Oysters, private beds.|....-.....-- noe 
Terrapin 

Total 

25, 900 

38, 593, 328 80, 241 53, 110 683, 691 | 4,507, 550 11, 482, 987 

Kent. Prince George. Queen Anne, St. Mary. 

Species. 
Lbs. Lbs. | Value. Lbs. Value. Lbs. Value. 

Alewives, fresh ....-. 542, 240 358, 500 | $2, 034 160,250 | $1,549 
Alewives, salted 
Black bass 
Blue-fish <.22.ccsa255- 
Butter-fish 

IDYUMG shes cc as wea 
Eels, fresh 
Eels, salted........... 
Mlounderss.= s-eecaese 
Harvest-fish.........-. 
Bickory shad). o2 ase... 
Mullet 
Perch, qwhite...- ni... 
Perch, yellow 
Pike 

44, 400 

1,480 
62,750 

450 
19, 850 

Sheepshead: .c-.s5 scaler cciceere= = 
Spanish mackerel....]............ 
ICOUS RS aeet “aa snesss 100 
Squeteague 

Cavian cose. Goda eet eee lees eee eel Sera eine eke | Oe ee 

Crabs, hard 
Crabs Sotte-.. c<canen 
Oysters, natural rock.| 2,878, 050 
Oysters, private beds. 10, 500 

39, 366 2,470 5, 025 
1, 980,650 | 140,010 

162,308 | 2,767,089 525, 405 155, 664 Total 8,149 | 3,539, 701 
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Table showing, by counties, the yield of the fisheries of Maryland in 1901—Continued. 

Somerset. Talbot. Wicomico. 

Species. 
Lbs. Value. Lbs. Value. Lbs. | Value. 

Alewives, fresh .....-. 84, 700 $962 709,400 | $7,598 148,250 | $1,883 
iBlne-fisheee- come cases 13, 860 561 18, 700 S20 Aeee cena leeeer ace 
BODIE eee ee Sot leo e eee ee te [ac cecaine| Saee ces escelecscescien|saccsescaee|cccectes 
Butterfish a= s5 5 sone 3, 200 OE Em ameeeae | cmeic note cl anemic ces sian cee eia cee 
Can prensa eels | peem esis ee cnla| mctovers ier 365 9 
(atstishuss eee tee esac 16,175 423 41, 565 2,097 
CETOR ee eae cease (Seca ste easel Loos saeel seca ceitemas| Sa sacinaae| kamen cloclletsu bess 
Croakers .. 124, 435 730 5, 650 107 
Drums eee 23, 200 416 100 2 
Eels, fresh 17, 700 879 4,700 221 
HIS SAlLCO rae so cesso| sen ocen cece [swans ce 500 10 
Hlounders:.......=.-- 2, 085 43 910 43 
GIZZATORSH AG = tetas sonore asiee ele eeite oe 1, 400 30 
Harvest-fish~2.Js<2-- 12, 000 85) | Fe snee sass] so nelerecne exec cisemec| acces ceass 
Kaneanisheess.e2 sss" Bit pee Se eas] Se scictes Selle meen crete [Meme Sects 
PIS CI One per ere oer Pato tere ele dt [ege einhsie tore ci eee closooulccsewcenclacucasees 
Menhaden ........... 60555600! PLO S07 ese pac cmt ate ceents| aetna cael eraceaees 
VEIL Ghevprncts sete sic) is 2,500 30 340 8 
Perch, white: ....-... 5, 640 204 12,190 785 
Perch svellowie secs cok] -cee saaccees|saccscee 2,170 74 
IRikew peers eens cose 75 5 400 34 
IROMIpPAN Osea s ahi ss2s 140 NACo easafaetel| Wain asta al|s aletin ts closet |e dele aed 
IC DN Di neo GR cas cee ese nl DiG=a SORE CHS MORe SSSA LSS eeccet CeCe Caesars nantes aa 
Dd Dass Bessa ses sealers eee tes aicoe cists | pcae hse [ncuse os cc | acces ecatmea| se daacise 
Shadstreshs- se s2552 2 : 42,650 | 2,202 187, 485 8, 722 
DR eepIN eA seen esa eee eee eanl soos o cL cccses oad aaatioacie| scorcceocelicaccaexs 
Spanish mackerel.... 540 Dds ee SCO samt oor here enmees|tmce nace 
STON) Fo eee ee eee 810 251 eee DOO! |= «Pei Op Rota es SONI eee Se? 
Squeteague .......... 45,950 | 1,352 9, 760 384 
Striped bass.......... 5, 737 438 14, 810 1, 208 
SHUTPeCOMeasso-- soos 365 34 
(Cia bh whee eee es a 53 24 

Suckers soe-o2e5 i522 200 4 
lahislvesecaccace ace 670 5 
Otheriisheesesss-2--s|| © wee SOON Nee A090 sees ee ne RE Bae Je ec | aetaorercd 
Crabs, hard 784, 000 5, 040 
Crabs softer. -sc<2--< CUO eau Loa Goro ie SLOGSDSan | je" 960K eeee mam ele emteate soe 
Oysters, natural rock.| 6,548,129 |548, 686 1, 868, 055 | 134, 120 
Oysters, private beds. 611, 800 | 56,740 1,162,700 | 78,245 
Clams s-23teec essa 72; GOOUWALOFBS4 IB Saente Soce | Ms arene ee bee sc cece sleeeoneae. 
Muntlessgese2e sees ces 300 15 4, 350 180 
Merrapinse.ss-0 2 = 150 110 al Sa os] SS SoSeCeA MaoceSenaeeS HEacncaae 

Motwleas- osc 17, 828, 673 |801, 465 | 8,990,486 | 335,880 | 4,250,988 | 233, 269 

Worcester. 

Lbs. Value. 

269,795 | $2,223 
10, 860 538 

250 10 
443,200 | 11,080 

bani 1,000 | 30 
500 10 

42, 870 745 
26, 250 105 
28, 360 1,174 

ote SG le 574 

Say 7,150 | 950 
1, 800 180 

1, 059, 830 1, 490 
14, 830 434 
77, 680 4, 669 

y hak 5,060 | 298 

~”""32, 650 | 1,019 
50, 800 2,540 
74, 828 3, 105 
1, 000 25 

400 50 
4, 500 135 

907,300 | 23,007 
24, 280 3, 789 
99, 205 2, 885 
5, 070 3, 042 

Sea 500) 20 
600 12 

1, 666 50 

"19,880 | 1,473 
1, 057,140 | 105, 869 

35, 000 3, 500 

Ee hee 870 | 360 

4,326,924 | 175,391 
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The number and value of shad taken in each county of Maryland in 
1901 is shown in the following table: 

Counties. No. Value. Counties. No. Value. 

=) 2 ae : = —s — 

Ame ArunGel sc cien oeicinise)as 40,426 | $6,047 || Prince George............... 15, 687 $2,145 
Baltimore <j cces coe scunis oer. 2, 867 387. sQueenm Annes: 2255 ose neee eee 5, 671 1, 008 
Oalvertiancescasecuesc ea aee 24, 733 8.605 | i@SteMary.< s.52:7. Seco scene oes }) 2127 3,309 
Caroline ee costeorcce ers 24, 071 Bx A99 Hie SOMOCLSCL «occ crciesjeiets wate alee ee | 14,217 2, 202 
Cecile. occ cctseces tenes bees 128, 325 15s 6615 Lalboteucswwcsn cece occ eeaeee 120, 067 18, 267 
GHAI ESE ee eer ace es cc eets: 108, 010 12809) lie WL COMICOlas. ao aae eee meee s | 62, 495 8, 722 
MOTGHERtEI eo a certo eee 69, 802 105;8388,)| Worcester). <<a a. <ecce ese sss | 21,379 3, 105 
EEATTONG! sccene ociciacen woes anes 127, 600 16,470 | —_—_—_—_—_ | —______ 
12a rele Sem cera ine Sem 89, 774 13, 028 Dota esses | 876, 245 120, 602 

a3,111, 181 pounds. 

The following table shows the shad catch of Maryland in 1901, by 
waters, in the order of their importance, their rank being based upon 
the pounds of shad taken: 

| 
Waters. No. | Lbs. | Value. Waters. No. | Lbs. | Value. 

Chesapeake Bay ..... 314, 860 | 1,242, 600 $44,858 | Pocomoke and Tan- 
Potomac River......- 146, 000 490,065 | 14,800 || giersounds........ 3, 700 12, 200 715 
Choptank River ..... 185, 412 417,070 | 19,827 || Sassafras River.....- 2, 500 8, 700 298 
Susquehanna River..| 67,000 252,400 | 8,874 || Patapsco River....-.. 1, 900 6, 400 160 
Patuxent River ...... 43, 000 148,950 | 6,941 |} Blackwater River ... 2; 125 6,370 290 
Nanticoke River ....- 34, 985 122,440 | 5,977 || Honga River........ 1, 555 4, 660 266 
Wicomico River ..... 34, 348 103,045 | 4,500 |} Gunpowder River... 850 2, 836 177 
Severn River......-.- 27, 500 94,652 | 4,259 || North East River.... 600 2, 000 60 
Pocomoke River ..... 28,575 93,633 | 4,004 || Atlantic Ocean ...... 550 1, 925 110 
Wiest) Rivers=.3 .2--=5- 8, 200 28,000 | 1,050 || Chineoteague and 
LittleChoptank River] 6, 885 20,655 | 1,091 |} Sinepuxent bays .. 520 1, 820 83 
ishing: Bay oa... .-e 6, 000 18, 000 905 || South River ......... 470 1, 600 60 
Chester River........ 4,475 15, 660 739 || Middle River........ 235 800 50 
POURURIVEr. 6. os ces one 4, 000 14, 700 478 | = ——— 

Motelioce-seecce 876, 245 | 3,111,181 | 120, 602 

Of the rivers shown in the preceding table, the Potomac, Susque- 
hanna, Nanticoke, and Pocomoke have shad fisheries in two States, 

including Maryland. ‘The value of Virginia’s shad catch in the Poto- 
mac is over seven times that of Maryland. The catch from the Sus- 
quehanna River in Pennsylvania is nearly three times as valuable as 
in Maryland. Delaware’s catch from the Nanticoke slightly exceeds 
that of Maryland. The proportion of Virginia’s catch in the Poco- 
moke was comparatively small. The total yield of shad for each of 
the above rivers is shown, by States, in the following table: 

| ] 

Waters and States. | No. Lbs. Value. Waters and States. No. Lbs. Value. 

Potomac River: Nanticoke River: 
Maryland ......... 146, 000 490,065 | $14, 800 Maryland ........ 34, 985 122, 440 $5, 977 
Wirginig)2..c.sse>- 648, 462 | 2,446, 604 | 104, 566 | Delaware........- 37, 097 129, 840 6,315 

4 i(0) 1) eee | 794, 462 | 2,936,669 | 119,366 |) Totalicc. sessed 72, 082 252, 280 12, 292 

Susquehanna River: Pocomoke River: 
Marvlangss-cc+ ss. 67, 000 252, 400 8, 874 Maryland ........ 28, 575 93, 683 4, 004 
Pennsylvania..... 98, 883 409, 389 | 23, 412 | VItginidiccceeeesce 2, 137 7,480 414 

otal. wee 2 | 165,883 | 661,739 | 32, 286 | Total age.o4 30,712] 101,113, 4,418 
~~ = + ~~ = —— eee! — — —_—, 
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The following tables show, by counties, the quantity and value of 
products taken by each form of apparatus in the shore and vessel fish- 
eries of the State in 1901: 

Table showing, by counties, the seine catch of Maryland in 1901. 

Anne Arundel. Baltimore. Calvert. Caroline. Cecil. 

Species. 
Lbs. |Value.| Lbs. |Value.| Lbs. |Value.| Lbs. |/Value.| Lbs. (Value. 

Shore fisheries: 
Alewives, fresh ...... 46, 000 $352 | 83,600 | $415 | 18,000 $142 | 14,600 | $283 | 600,000 | $3,000 
Bineks passes so2- eee ie-2 sees <1 93 Te Rete et [eam sete) meee sss) seen 900 | 78 
Blue-fish 
Carp) = -226<1 
Cat-fish 
Croakers 
GIS eam ees ece 
Flounders 
RVING G Bee ees so 
Perch, white......... i 
Perch, yellow ...-.--.. 2,175 98 | 138, 255 
Pike peeneeer sooo ok 550 46 | 5,550 
Shadstreshieee 325-222 1,100 43 3, 636 
SQuUetedeuer . 2c. -2 2,140 Yi Were cecal temeses 
Striped bass.....-...--. 13,975 | 1,173 | 50,555 
SOE 55 Soe See eee) because lesceece 330 
Sumetishee esse ec sense 850 ONekecs meet eeee es 
Crabsssolte.j2s-- geass 46,480 | 3,704 | 16,000 
Muntlessts 222.22 5.8 Se 125 6 | 60 
Errapiale sakecls = 0 ey 36 | AS iW crsteisnttell erates ae 

| 

Motels soe se 175, 787 | 7,776 |202, 410 | 8,596 | 65,830 | 2,658 | 50,325 | 1,627 | 711,900 6, 993 

Charles. Dorchester. Harford. Prince George. 

Species. = 
Lbs. Value. Lbs. Value. Lbs. Value. Lbs. | Value. 

Shore fisheries: 
Alewives, fresh ...... 1, 040, 800 | $4, 803 3, 837,500 $25, 500 281, 300 $1, 600 
Alewives, salted ...-- D395 OOO La uO2o whepeseca See | amc Oot laacecre seers hoes cia | epessiee eet Sra reise 
Black bass:ss2soe2.8-- 17, 590 1, 631 100 8 1,000 100 
Blue-fish 1, 500 Die aioe Seta ee ee SY es Ge ee eae Sema oodeac ae aoos 
Carpi lace tecscccae al le 6, 560 129 23, 000 900 13, 000 455 
Cattishts-5- 255 ieee 19,818 587 200 8 36, 100 1, 032 
GrODIKCES Meee see eee lemme. | Pe ULDOV | RB aliwcceee cates taee wien Ociooetecere | eerie 
10fS Gicasncceepsnaeeesas 800 Di): eee, 404s (be el Sens ccinsweesliseesecn 850 24 
IW Ube ee ee | oe ea ee ee 1, 000 30 1, 300 38 
Pereh, white....2<--- 20, 440 1,124 450 36 11, 300 625 
Perch, yellow........ 7,990 267|h PUR SOON, W45i 55). 2226.5 2282 IE Rese 12, 350 296 
PeUKOree Se ae oor 2, 200 142 50 | 4 1, 450 135 
Shad: fresh! #:5:5:222- 48, 400 1, 452 130,000 | 5,550 46, 100 1,520 
Shad, salted ......... 17,000 ADT Bisa ones | seteinoeme lee eaais econ = Sceptre banana ta cetetio tat 
SUSE OES S82 Ganoeccasal eeeecbocasna Sececses|) 6) UR eT ee eo so booocons bosopeeesas tecmcroe 
DQUCteASIEC:-- = 525--=- 800 Soa we #200 WN sol cise cs. scenc tee gaccs | Race eoeecen| so Aceh 
Siripedubasss==2-s-s-; 24,200 | 1,963 6, 100 730 6, 180 446 
SUCKEIBIc scscschees = 5, 505 OS Rae ee sae leon anal is eas tect oeersteras 3, 525 52 

en Se ——————— ——— 
Moy 2) Lee eis er ae | 1,452,603 | 16, 280 34, 210 1,146 3,998,400 32, 766 414, 455 6, 323 

Queen Anne. St. Mary Talbot. Wicomico. 

Species. 
Lbs. Value. Lbs. Value Lbs. Value. Lbs. Value. 

Shore fisheries: 
Alewives, fresh .....- 4, 600 REO Nn osmoaen|oSace cele an ccmemer = 
IBIWe- fil 22 ts Sees laa ewreseeeel mais amare 2, 000 $100 
Ganpy i. .-<.< Pee Sa 4,070 O85 | Becca ates ister atesete 
Catfish. 2 o2e..esseeee| 7, 850 210 500 15H Besa sensor 
HGISS ees ens. hoeee- 250 NOS Secwes sees aaa ccc lec cerscminiceme)|e 
MUM p Gea as soe se 300 (3) | SOs obe| Sean seise| Gemarers sees 
Pereh, white... 2...-- 4,750 236 5, 350 321 
Perch, yellow...-..... 2,950 Te neemerers Bacerece| GaRsnoceecer 
eee 2 sae Seen eters see eet ee lacie oral Gee nae face chine scceacescexs 
Shad reste ssss2-se 1, 200 SO eee ae easel eratsio cia le aeeiee asses 
SMCS ede oases SaeE Se Ooonconc oncd essence] be seeSecuel ecomaae 
Saquetespue sce = asso oes == -|(sanele = 3, 750 150 
Striped bass=—---.---- 26, 825 1, 930 7,142 571 
SUN-fISH 2 asa cidoee 100 Dale eee ce loci See ail sctoweisininsen= 
Crabs, soft ........---| DIE TGBi | Ml aoe | Seco cleecs cr 8,166 

ToOtwliiaes - sca et 75,061 | 4,144 18,742 | 1,157 11, 166 
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Table showing, by counties, the seine catch of Maryland in 1901—Continued. 

Species. 

Vessel fisheries: 
Cat-fish 
Menhaden..... 
Perch, white... 
Striped bass. ... 

Shore fisheries: 
Alewives, fresh 
Alewives, salted 
Black bass 
Blue-fish 

Menhaden 
Mullett .22--5 2 

Perch, yellow 
PUG ie sae cee 
Shad, fresh 
Shad, salted 
SDPOWteo-o-ecece 
Squeteague 
Striped bass.... 
SUCKEIS.22 = 52a 
Sun-fish 
Crabs, soft 
Murtlesscns<<-=2 
Terrapin 

Kent. Somerset. Worcester. Total. 

Lbs. Value. Lbs. Value. Lbs. Value. Lbs. Value. 

aa he 250 $5 il Rsseccioceoeslenebe ce aleceesaeenenl eae 250 $5 
ee Sr a eee Esa Se ee 6, 000, 000 |$10, 000 |....-.--.--|-.------| 6,000,000 | 10,000 
wee mars 9, 800 (Ws) Sere ossStao adoacocs Bsoasanacoad Heancdcic 9, 800 550 
eet ELT OOOK| 737, \6O0N| Sone ee cece eck 22510 pale esi sso 111, 000 7, 650 

aiehrate 121,050 | 8,205} 6,000,000 | 10,000 |....-......|........| 6,121,050 | 18, 205 

BARS 1, 400 19 |cncccdccaac|eaes seen} + 1209;600))) SL 762i) 6.153; 500) seep 
SEE AG a a ee obs bine Soma Een Seon | Soc aGnar 239, 000 3, 525 
a ee eee eee mes Ses eel goeccrem eda Rcrsanos 19, 683 1, 824 

4,450 222 
SEAR Ae 98, 580 3, 440 
ee 127, 964 3, 755 

3, 850 102 
34, 151 1,194 

375 15 
1, 059, 830 1,490 

zee 40 4, 950 148 
38, 804 145, 295 8, 325 

SANGRE 4, 025 190 |S ohe ceee clesec este leet see ceeee eoecmese 47, 700 1,537 
SSR On ene Se oie eer el Marae te ee poeenece 4, 860 288 17, 765 1,347 
eee 85 Dr eeeicckae wisest occ cate 7,484 329 395,075 | 18,052 
et PRN Fe Re aaa chee leauiem semen ee eG Gore rosotocl ese oaas 17, 000 425 
Be AN SPE E Mere tae Sse ee tee anal eee sea cemeers 700 13 
SENS 2 Sera Bennoes Wet Bee neta ese sees 17, 550 622 25, 090 900 
hed ee 84° 275 1] 12643 8) soassocassc|eensse ss 16,400 | 2,572 204,042 | 18,071 
eat ins Bek PCL | Paeeraera| Re LOE Seen Sire <a 0en| Eee eum Al eer 9, 360 160 
On Bes ees eee eee ee cero Bane eesne Mesaaaoe 950 19 
Seay 6, 707 ASOT ictaec cman ae Saetoton laetom ceteee tel seasons 99, 519 7, 269 
ia eee Aree kn le eee alee Sener ha ao eara nee ie sal canner ace 185 
Bae ee a ae os Seadoo eomebo door jrtcetste 870 360 906 408 

pe abiee 73,227 | 8,949 }..........-.|....----| 1,875, 454 | 10,856 | 8, 669,920 | 105,375 
eae | ve Ast i (aor eae ice er Sj 

eee 194,277 | 12,154 | 6,000,000 | 10,000 | 1,375,454 | 10,856 | 14,790,970 | 123, 580 

Table showing, by counties, the gill-net catch in the shore fisheries of Maryland in 1901. 

aune yaad Baltimore. | Calvert. Caroline. Cecil. Charles. 

Species. : 
Lbs. | Val. | Lbs. | Val.| Lbs. | Val.| Lbs. | Val.| Lbs. Val Lbs. | Val. 

Alewives, fresh ..| 14, 6380 70,000 | $560 
Carpin-sases5-cute 4004] LO) oceans secec |) O00 TT S10) eee =| eee eee a cloe eee se | eee een 
Perch, White «sec |eceeeres|esone=) | LOO!) ONS OOO | 207 ere aerate are erste rate tet otetey| mie iat tat lalate ea eee 
1 S01 = a | (ee ee (ee 10,0 al ss 0) ber eed ees Ineo seco roo cud meee ceas|lScocsatc| 2-5-5 
Shade cass eaeccss = 127500) MDOO Ti mececetallewiene 11,400 | 518 |53, 900 |2,315 |395, 000 |$12, 075 |291, 440 | 8,585 
Striped bass...... 705 69 | 1,490 | 119 | 1,540 | 108 395 Del (Rea | ee a 2,750 194 
Sinbby 4210) Roceeeeee SARS cone Beane EcSondy hoode| hooncac boned laccods4 bocged suesucoe lscsasboe 3,610 289 

Ca VARI ssa Ee cee |e ere [eo een | eee co cl erated erste lapmieeretcye rete acai sible rsiotell mrermig revere 455 280 

Toten see. 28, 235 |1,018 | 2,940 | 258 |19, 440 | 914 |63, 495 |2,523 |395, 000 | 12,075 |368, 255 | 9, 908 

: Prince Queen rae 
a Dorchester. Harford. Kent. George. NSS St. Mary. 

Species. e = 

Lbs. | Val.| Lbs. | Val. Lbs. Val Lbs. | Val. | Lbs. |Val.| Lbs. | Val. 

Alewives, fresh ..| 30,800) $320)........ | saeeeie 52,000} $578) 1,200} $14) 27,200) $320)......]...... 
Alewives, salted . 4, 000 a) Beer =| Sesenen| meres. leoretoe 000). ‘“T2b). 2.2). deal aeece ale eee 
Blue-fishi < .. 5,<i25/2 $8; 200)) 15328). .22-. 55 Dt i bsg oy ee TM a lp ks ne Bae es bate Secs | eaten 5,000) $250 
(Gy Of BEARS Ss aeecris CR ecoud SO sor neomeoad Btaosoc 1, 465) 31 800 22). woe ce clatead| aie eee 
Catfish! 22252 et | coat celeoeewouclose ace 9, 380. DIGI couse s|scn oes 1, 400 4)). 224s eae 
Wels- cece ckt tt 100 | ena Poesiesred [einremenicny tigen - leipa) IR Re ieee Pirie eee See Side cleoccc: 
Mines oe hc cl eeeceeel eseece seeereaclemecee 150, QO). occ cc|ocacec|aasstee el Sense] eoeeen eens 
Perch: “white: 22a). cee | hectne cece - RSE a 21,670) 1,165 800 40) wow c|eccotisenceeleeeeas 
Perch; yellow: 22.|i ot aese s| neces eee nsec S45 eo s2 670 | ly ee eae eee s egree | hee et 
IRC toc | ee eee ee eee aus 1,700}. 119) ooo 8 elScse o | ee] Eee ee 
Shade eee 42, 405} 2,071] 380, 400)$10, 920) 284,525) 11,726) 12,300} 482) 4,200) 188)/....../...... 
Spanish mackerel’ S25 < ccclecsnce lacoste ee owas [paises ae econ eee ee ete eet teen 1,167) 140 
BpOlss 2c af ee one 60 Deo seid |awecn as lecm tics si<|'aomance| ate meee ete nian | serait eee era eae 
Squeteague ...... 150 Blas eee he ee ea ete cle ccc tela eee eens noe 2,000} 100 
Striped bass...... 810 59} 9,700} 1,164) 83,100) 5,989 250 18] 4,500) -17b/s22-24 eee 

TOtalieess 111, 525) 3, 873] 390,100) 12, 084 20,350} 701) 37,300) 724) 8,167) 490 454, 660) 19, 848 
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Table showing, by counties, the gill-net catch in the shore fisheries of Maryland in 1901-——- 
Continued. 

Somerset. Talbot. Wicomico. Worcester. Total. 

Species. 
Lbs. |Value.| Lbs. |Value. Lbs. |Value. Lbs. /Value. Lbs. Value. 

Alewives, fresh ..|........]....... 2, 000 $50 36,400 | $619 32,160 | $242 278,790 | $3, 400 
Alewives, salted .|........ foes ese oncdee oel [ee El Sie a eae eet ee 9, 000 210 
Blue-fish 68,400 | 2,857 
Carpi 8sesescce 2, 965 73 
Cat-fish 10, 780 257 
IDAs 100 3 
Flounders 200 8 
King-fish 1, 750 140 
Mullet 13, 980 396 
Perch, white 49, 630 2, 858 
PETC Day Cll OWrace co eaee ees] brstots atl is. oraie eis a Oa teeie aie [ninjas sero ce ented cole eletere eeeise |e ine eit 670 17 
PENG ire ete te ae ese | Sinrcetce ses re eh Sin soem nis cicitlonte ns wcll Ne ice ke a eee corer 200 10 3, 200 259 
hades ee nece 10, 400 485 9, 200 392 140, 220 | 6, 355 7,438 221 | 1,655,328 | 56, 833 
Spanish mackerel)........|....-.. 300 Sou Seasonic Meee sal sersicieerttoele tee eles 1, 467 173 
SS DOTS ere terale eee ese resin amie esa avec ate eral wimters een stains = avoeiais | arclalsiatetal| wise amas .siée [Scere m nimi 60 2 
SQuMeteArUe) asec colessone sa \=sacieee 2, 000 HW cee heel ne eters 1, 350 47 5, 500 211 
Striped bass. -...-- I Raat es eae eae 600 5) td esoeaee ssl miaerens 7,880 | 1,217 118, 720 9,183 
SHUNSEO Meee cine sos sec acl se aetecre |e wre rers| oomeretere 365 34 96,570 | 3,188 100, 545 3,511 

Cava aie =| Sate see aliceaeeee veces mal maie ner 53 24 4,680 | 2,574 5,188 2, 878 

ToOtalec uss 22,900 985 | 31,950 | 1,373 177,878 | 7,094 189,078 | 9,406 | 2,321,273 | 83, 269 

Table showing, by counties, the fyke-net catch in the shore fisheries of Maryland in 1901. 

| 

Baltimore. Caroline. Cecil. Charles. D ee Harford. 

Species. : 

Lbs. |Value.| Lbs. /Val.| Lbs. /Value.| Lbs. | Val. | Lbs. |Val.| Lbs. | Val. 

Black bass .....- 450 S45 Te cec oewel| sare aye 800 SSO | scree secre sees ae as | eee a eee 
Carpmssocusocncs 2,000 100 590 | $20 | 1,700 92 425 oh eae Geteel Seeassac bee se 
Catstishteece see 53,190 | 1,483 | 1,420] 38 | 14,900 655 | 4,600 QO arcs lsteaers 26, 800 |$1, 152 
Melgts ieee ge 5, 250 oy. tats ee 1, 400 ORR eer es | Soe ome Sememclesee 3, 000 120 
Mine tiaasa secs s|eameccceljccmens 2,400 | 39 600 SOEs crepes etal | Cicer Se cava Stee | cia eeereeerel eres eres 
Perch, white....| 4,700 245 | 5,400'| 313°) 29, 800 | 1,529 | 3,500] 175 |......|....- 22, 300 | 1, 438 
Perch, yellow-...| 97,700 | 3,614 | 2,580 | 102 | 1,600 70 750 1 nl re Ieee Sees lereore 
Pike Pesan se se 19,150 | 1,940 300 | 23] 6,800 BAN ist os |S eee saleaoeae eo seae| eae cere omer 
Striped bass. .... 750 60 220 | 17 700 ‘BO: |) BO! | 1246 Soe a eee eee ee ae 
Suckerss ssc -5-- 1, 500 ADT a See aes | cssede eters tere oo see ried are clare oral retreat cello erste [eee eee 
PerrapinW ss sen.|o- seas alesse |e-+---2-/eeee-]--------]- ieee cericis tel lscoees 293" |GS00 le scree ee eee 

Potalass.-- 184, 690 | 7,686 | 12,960 | 552 | 58,300 | 2,997 | 10,825 | 414 | 2938 | 350 | 52,100 | 2,710 

Kent Queen Anne.} Somerset. Talbot. Wicomico. Total. 

Species. 
Lbs. | Val Lbs. | Val.| Lbs. | Val.| Lbs. |Val.| Lbs. | Val. Lbs. /Value. 

Alewives:.=.:-.: 27, 640 | $206 | 5,900 | $74] 4,800 | $57 |......]..... 12, 850 | $203 | 50, 690 $540 
IRVEKCHS LOIS Lain sl eB Sey lemeetseal eee ee le teeesesel (Sane eee fete eae Didi tC Kp 1, 250 95 
Carpreiie sss sos 4,660 | 101 | 1,050 AQ yi ery eral aes 100 | $4 25 7 | 10,850 372 
Cattishieene see 24,300 | 618 | 11,300 | 344] 9,200 | 228 | 395] 11 | 12,365] 568 | 158,470 | 5,189 
Croaikers2ess5 2 [82 accscc|toecee|oeeae ce Roce: QF 160! ||P 42) Sess Gece 1,050 18 3, 200 60 
TDD eNO RAE cmivertecictel Io Set Cieg cial foes aes OEE ee! ee eral Eran Pe este eoearele ae 100 2 100 2, 
Helene ss ses 18,550 | 429] 1,480 COMP esosce ale Soc ee teeel cerns 1, 250 69 | 30,880 924 
TOUT GSTS eee | sere erste | rte es | Saeco | Seer oil meets |sncre 175 9 600 30 775 39 
GIZZAT AIS HAG was ORS Rae 2 |e ae ee Seca | rns |e a a eles 200 5 200 5 
Mullett es. 22. 28: 1, 125 19 800 6'| 2,500 | 30 | 200 3 340 8 8,015 135 
Perch, white....| 11,385 | 521] 4,150] 153] 3,400 | 156 /1,400| 75] 7,625] 511] 93,660] 5,116 
Perch, yellow-...| 80,100 |2,057 | 10,800 | 396 |........|---.. 950 | 34] 1,970] 67 | 196,450 | 6,355 
Pieces = fy S 1, 650 136 300 fe 75 OMS Ses eeleaates 375 32 28,650 | 2,583 
Shades. =a" 5 5 : TSO. le O9F |e oacc| bean 8,365 | 165 5, 615 264 
Squeteague 50 PAE Neches 360 9 410 11 
Striped bass..... 5,750 | 442) 2,250 164 4,300 | 303 670 | 41 } 10,335 861 26, 525 2, 067 
SUG REISE eee ee tee ees Seeen eeepc ee iat at nee tess es ees 100 2 1, 600 47 
SUING Tslia= Sees boeaeaen bee Sae 100 Dl Sasa |= a care laa esi ae cicie 670 5 770 7 
JR gi Nb bee mee ame eeeel (SSS SH es) eee ee le eam MORE OOM eeecailemes ol tmcccia nel seats 368 400 

Total 175, 710 |4, 555 | 38,430 |1,276 | 27,400 | 932 |8,890 | 177 | 58,880 |2,562 | 618,478 | 24,211 
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Table showing, by counties, the trammel-net catch in the shore fisheries of Maryland in 1901. 

Anne Arund 1. Baltimore. Cecil. Harford. Total. 

Species. a r = 
Lbs. | Value.| Lbs. | Value.| Lbs. | Value.} Lbs. | Value.| Lbs. | Value. 

* Black bassi- eo. en slo cae ee ee eee cee ee eeee emrene rere pe eeeOON is © SNUG Ree rate etal fetes tele 200 $16 
Aha pe emeewet NP  )E e ee a laa sel Sea aaal Sapo ossr| Foose S35! Seotmacs 200 10 
(OPIN) soo caDeee 10, 300 $3809 | 10,460 314 
Catefish Soto nic ese 200 16 800 58 
IDs = SS OS ee Gees eronasee ae scionee Paaedeoo bocesace ie ccman- 90 3 
(enbeGhdchttat oie seeeeel) abi = 09 bie Ren ees sleceenaad bmScqcprc leoseeors) ace coca lsoedccac 110 5 
Mullet: 222.25.<..-:- 2,100 63 2, 250 67 
Perch; white.....-.| 550]; 33{ 75) | 200) 16).....-...|.-.-..-. 825 53 
Perch, yellow ...-.-- Jowacoseniaccaneed 300 14 
PIKC 2 cccsonccses ses | 1,000 30 3, 900 250 
Striped bass........ 0 | 29,950 | 4,196 | 30,520 4, 250 
Stila a} le sane sees eR Was aase eee Shas ala-ceondallsecasnc |saaaesse posessce 25 5 

Motaleracao-a- 43,550 | 4,614 | 49, 905 5, 045 
| 

Table showing, by counties, the pound-net, trap-net, and weir catch in the shore fisheries of 
Maryland in 1901. 

Anne Arundel. Baltimore. Calvert. Caroline. 

Species. 
Lbs. Value Lbs. Value. Lbs. Value. Lbs. Value. 

Alewives, fresh .........-- 949, 892 | $5, 355 50, 000 $150 | 485, 800 
Be Ashe esos tse we Nels ons ee See einetiae= seca eeee ac eeaiele.« 2,300 
iS qie) Salle Obes = eee Seed See Sas seis) Aoenoor o meansc seen ncrmsces 200 
(OM D AoSoemascenoce ssescers 1, 875 57 500 15 19, 770 
Catthish te eeatos C27 5ec,s 1, 050 52 3, 000 70 7,850 
Cromkersreere ceo seasere ns 300 DON Mee aero orate 18, 950 
IDVibhensn ue 5 0e Ree 2 oe ner sacca SeaSouod bocsasooac|cocsecr 1, 300 
i DC ee ae Seer | 7,040 260 300 10 8, 450 
Migundersw cesses eee esl 450 al aie ear aa ty ee ee 9, 490 
Pamviest-tishize. -.. = Jas <5 eee eerie eee Baten Goesoesend sereooas 300 
Hickory shad?. 2... - BaP 1,275 O83 canes eeer poste 2,890 
Mine ts aie sancti ce. ose VA nec ae ER cee (Pde te | eet id |e eres 
Perch. withers acct ee a= 12, 270 686 700 30 16, 750 
Perch yellow:.--..----2-=-. 4,275 213 9, 050 272 350 
IDIkG asec se eseisouceee 200 20 800 80 200 
Sa (6 [ee a ee ee 128, 052 5, 504 6, 400 160 59, 700 
Sheepshead ye esos e yan asa oc mte wctepe lo ealnll ain afeinte wo | a apcitel= in ainll nin aiela: «t= 150 
Spanish mackerel......... lige pice ceeel ate eee eceee tose emeeiretas 100 
Spots! ce soos: sue sieceeees (Soe eee my Seater 1, 000 
Squetespue 222 --- 522 52-2-.5) 475 Te) ee ee a ea 5, 850 
Striped bass...........---- | 22,102 | 1,769 710 50 | 38, 100 
Menrapin sess setae ee 30 DOU ERLE Sees eee. see el eeeorme ae 

TOtali. ps5 cece a cose 1,129,286 | 14, 036 71, 460 842 624, 500 
' 

Cecil Charles. Dorchester. Kent. 

Species. 7 ; 
Lbs. Value. Lbs. Value. Lbs. Value. Lbs. Value. 

Alewives, fresh ........... 2,430, 000 $10, 445 754, 800 | $4, 365 390, 700 | $3, 854 461,200 | $2,319 
Me wivess salted has ceacle whee teem alaccitecsi sieeais emer lain cracls 44, 400 552 
Ie ej op ROS ese ate sass eC Se. Cee Bt en CL es 2, 250 TRO to Sac acres ||sb occa ac see cere eee 
Blweighees soot tee se aces in ty Sh Seah Rs (ned Be 5, 300 958 dn uecncc|seeeceee| See coeneen eee 
Bitter Asie ese eas ck ae cee oem e ee ecient || rereteceeacet) we | SELON] 0 ited 0 etree tesa rete ate 
(Git STS AMOR E ee poe GAGES Ee nad Gas cer ae po steaaeG 7,400 176 3, 700 61 
Caiifisheeeee es. soe hoe D, 200 210 40,143 1, 200 24, 600 670 
CO} eat 11 3 9: ae re ee ea ee ee eee em eee aa sesceee |) 49"700U)) "WA: |e es ao eee 
Orato a ee a RE ea A Bs oe St ae a ee eee ons |e al QUO) | ieee | eee lootigze eee 
TOS eee oe ce a ice nll wee Sloe ote listseeismics 2, 485 76 18, 150 443 
MIGUNGETS Yann cad saree alent be oS teieliee scone 650 LON} 28270). LOOMS 2 See eee ees 
Gizzaird shndescdc. occ cells. eo Leal a is S00 Sa eeee ae, eer 
MennACEN Kos - Saeco can ts to let ec base kere cot Cece Gh C008| | = ec1 Zinc eee eee ee 
ECU EG ie Seno ee se ok nana] seats Sree need Sem erece | ae peceneey since eters 3, 500 92 
Perely white@scccaswcese ces 7,300 292 55, 705 3, 156 17, 300 948 
Perch: Veulows<.c622--beecls---eeciesces| cemanratoe 9, 005 328 10, 100 376 
Piles Fo srcileeniw dec owas enn |saseees aeeecleseaemen 4,150 208 1,160 95 
Shad ee bseee ccc sscewnaes 38, 300 1,186 75,200 | 2,347 29, 050 bea 
SPOUSE cee Sema nine ooo ee ce we eee | someon lee econ | watecretete : 100 
Squeteague ....-:-...-.----- lis, aia ote eloreime Glhasciowie sate 5, 800 259 3, 660 136 200 7 
Striped basso25s5..3.\22-.02- | 1, 600 155 112, 582 9, 028 25, 585 1,817 52, 065 4,077 
SGUMPCOU eo te canamc eesti 4 |e ere meter mic eeeierees 15 13 1, 690 10832 so-n=eee seer 

EUVAR got ects claw amas | lone otaioes aoneemeeere 30 15 130 6B | s.a2022n24|2-eeeee 
BUCKEYE esc cckecsmaccewe | eeiiaxle meek, peenoce 2,520 50 1,170 D2: ee cote uel eeeceebes 
Stine tishies eee eee eae 8 PEER SNe alee SUN ls eee 600 8 900 13 
Other ish 225 a re sel eee cota en | ae oeeas 200 gO ReGen aa AS 

Totalsicc.cdcavcoceee 2,482, 450 | 12, 288 |1, 081,170 | 21,773 726,005 | 17, 637 666,425 |° 10,927 



FISHERIES OF THE MIDDLE ATLANTIC STATES. 507 

Table showing, by counties, the pound-net, trap-net, and weir catch in the shore fisheries of 
Maryland in 1901—Continued. 

Prince George. Queen Anne. St. Mary. Somerset. 

Species. 
Lbs. Value. Lbs. Value. Lbs. Value. Lbs. Value. 

PAE WAIVeS, EDCSM a. cso2 coe. 76, 000 $420 | 122,550 | $1,086 | 377,800 | $2, 490 80, 400 $905 
Ble spshe eee ee cosa hoe SB Se eee) |S eeaeenee 2, 200 8 4,475 200 700 35 
Butter-Ashs—-s..--- ite ie eee eee 
Capt e eee cect ete | 250 
(CBE i aeeoeee eee | 3,100 
ISTOD KCTS Sse enn e Seat aol ascericjesee = 
TDI he Aes Be ee See elas emer 
ID AGS ACen es Sone e Scenes 325 
MH OUMOCTSS ses oe eee seen pete ase 
IAT VeSt Sas ae oreo Meese alee Sele ies aie 
WN CKONVESM AG eae ene selene neces ce se 
Men ad eM sese=ce = oases \eooe s2c0dase| 
I(r pul Key Hegel eee ore er Se eer se 
Perch whites! 225. =. -52: 2,700 
Rercheyellowm.-2- 5-2 se-<2 125 
Jeatliqegee CSP ee eer ee 30 
FLOM PRN Owen sacra siti eiene| Siete tea sleterese| 
Sine se cose coe eee eere 4, 350 
Sheepshead ceeeee: met eee ena sa aoene 
Spanishemae kerel=- he seen enna ae 
STDOUT: ooaaccondarotocsseced) pseroserboae 
Squciedeuem ess sees eeee|aee ae ciesene 
SiripeQibass=--- soe se — = 3, 720 
ShutmeOn ease ss eee mts Vere eae 

(Ob WG S Ge eeease oa cnes! see eee 
Other fish. 22555. st a5ece else ese eces sas 

MO tM eee oe tae seme ae 90,600 | 1,125 | 192,165 | 4,398 | 554,105 | 11,428 | 350,002 4, 462 

Talbot. Wicomico. Worcester. Total. 

Species. 
Lbs. Value Lbs. |Value. Lbs. Value. Lbs. Value. 

Alewives, fresh ......-..-- 707,400 | $7, 548 96, 300 |$1, 015 27, 600 213 | 6,971,342 | $44,949 
ANS piiesh REMISGL | CUS ab eael ansctae ence Seocisoocl boosie sod pendese|(Semechocan|peaooce 44, 400 552 
IE CKD SS eee ie ree rae | Ne cnc ete | erie tee eraisansate aicts [neterse ae | sts reece nel | stertormierare'l 2, 250 189 
IBlMEshsNer ee S.- fo ase be st 600 310) ee eoeeesal Remaces 1, 960 98 17, 5385 823 
TBYOVOIING) a5 28 45 Sets Se en acl ee Ree eee! (meer io oc ORS Eee cle 250 10 250 10 
TETiLi eres isl Oh oe See meade omega ss cae [Sea aaa En eeecaaacl Meee 443, 200 | 11,080 458,700 | 11,505 
(ODIO) banc SS eeame Corea 500 IGEN SS cogeslbCacesollentee occ sacsadad 39, 485 1,077 
@atetishteete a 22226 Nese 11, 200 310 4, 875 U5 Renee cane losacesec 143, 638 4,142 
(OLEING) 6 Sas0d See See ence nab bSEeBoneSeea sesaseod becececuedlEcedaad 500 10 500 10 
(CHOC = sath Seca ee ere Ae I a ai a eed eke memr ho meee 600 12 600 12 
G@nodkerse ee lane esse 32, 800 713 4, 600 89 33, 770 518 287, 855 3, 882 
IDMMMNEE Poe eeee an eee sions 200 1 eee Ste teen te 26, 250 105 49, 650 498 
IEICE sSeRone seat Hee eee SEA ANae es Soe nob ae 250 PAGE eee seee Eensecat 44, 540 1, 396 
Wloumders’* eerie seaecce 5, 470 220 310 13 19, 600 490 48, 045 1,497 
Gizzararsnadis ss! 2s so.cs- | 100 4 1, 200 DNS ee tee aa Peo 5, 700 123 
amvyeststishsscs-se.- e225 Oe ce penta ae | ee eee eee I lee eteic are erail Sc eterera | oioees cee eee | lecseisiepaete 12,800 110 
uickorysshad 2-255-cescne- wma al Cate OP ee ee ee [ae he ed I ore | 8,315 209 
[iGitGeihl Nees 255 Seasneu dee Saaseeaeesen 5, 400 810 5, 400 810 
Mackerel jis... ee eins (Wasnnmeeaa 1, 800 180 
Menhaden ... 62, 400 83 
Mine tee sae yao eine acne sscemicie teres 6, 100 154 
Perch, white 5 25 : 152, 635 8, 064 
Perch! yellowec2s2. 2-2 one. 2, 200 65 200 (|e See ES Ee | 47, 320 1, 685 
JPM 50S Ae Be oe Oe bye ee oe | | eee lee eee | Sec oees SEAS eeen es Ear ieee | 14, 015 951 
JRoveay oA) Shs Shes Snes esel b#Soasooransa |eoodsoLs |becooseces|beooras| scsearasos| haba nose 140 14 
SOND Gabe coopmposccoloedas|lbasen coasts ee soescdl bespocsson lent onee 28, 650 859 28, 650 859 
Sirad mee cla eeseost eos 351,000 | 17,875 41,600 | 2,100 1,995 113 | 1,010,202 | 47,011 
Sloveyey ostaveOlE Anse Pa oke oe oballsoesdaccoscd| Pecadace lasconesca|lbboceds 1, 000 25 1, 350 52 
Spamishmac kerelign. seen ee esac all eae iee eerie al rela 400 50 1, 455 175 
SPOUSs2 aonoces coeicinec sce |Boeeeeecees | asseeee. bacossness noone 4,500 135 21,110 399 
Squeteague .............-- 1, 730 50 9, 400 875 | 852,520 | 21, 358 927,945 | 24,124 
Striped! bass: - 2 (2-05: 25: 30,350 | 2,174 2,585 ne Fa eee = or eee eee 336; o tla) ato 

2,940 119 7,380 414 
5 5 186 

74 
41 
3 

22 

MOtaln ace cede cieiesacsise 1,150,450 | 29,366 | 163,670 | 4,117 |1, 453,520 | 36,251 |10, 766,623 | 188,395 
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Table showing, by counties, the bow-net catch in the shore fisheries of Maryland in 1901. 

Species. 

Alewives........--- 

Perch, white......- 
Shad... 2 -ccj.ccscoee= 
Striped bass........ 

Somerset. Wicomico. Worcester. 

Lbs. Value. Lbs. Value. Lbs. Value. 

435 

Total. 

Lbs. Value. 

435 $6 
40 2 

375 20 
300 24 

67, 961 3, 017 
140 14 

Table showing the catch by minor apparatus in the shore fisheries of Maryland in 1901, 

Calvert. Caroline. Dorchester. Kent. 

Lbs. | Val. | Lbs. | Val Lbs. Val Lbs. | Val. 

saesatee|Seecene 300 | GL: | oSscscc cs} scocececoeme ee See 
Ba as sia sete weet 70 B bocck acs sicmaceen eee eee 
60;,000 |$2, 250 |......]....-. 149, 700 | $6,835 |2,900 | $175 

60,000 | 2,250 | 370 | 16 | 149,842 | 6,995 | 2, 00 175 

Anne Arundel.| Baltimore. 

Species. SEES 
Lbs. | Value.| Lbs. | Val. 

Carpessee ee mates ta esjeceeeececee|(sarecalaaceee 
Perch, white. 20|s2s<<--+|sscsneaclae~ccol- cade 
Grabs, sort. 3.32 225 124,520) $10,704 |. 5--<2|2 <=. 
Shrimp tess csccc||- secon ||setaacves 728 | $708 
Merrapin'es Ss. she sc|+aeccees|locienasee | aac <s| esses 
MTORR ceacn se sci Aces oe lise aoe 130 50 

Totals... ==. 124,520 | 10,704 | 858 | 758 

Queen Anne.| St. Mary. 

Species. eae nT 
Lbs. | Val.| Lbs. | Val. 

CalDresteameciecea = 500%} $30") Scenes 
Caitehish ease ccs 390 | Ad Se aeeel essere 
Perch swihiterss.4|2 ce essa cena eee sen|eemece 
Perch, yellow.... 
Crabs, soft 
Shrimp 
Oysters, natural 

rock 
Rerrapin eee ee =e 
Frogs 

419 

Somerset. 

Lbs. Value. 

1,059,145 | 49,928 

Talbot. 

Lbs. Val. 

340 5, 483 

Total. 

Lbs Value 

800 $41 
350 12 
70 5 
80 4 

1, 410,048 | 70, 786 
728 708 

7, 000 500 
217 210 
130 50 

1, 419, 423 | 72,316 

Table showing, by counties, the line catch in the shore fisheries of Maryland in 1901. 

Anne Arundel. Baltimore. Calvert. Caroline. Charles. 

Species. 
Lbs. Value.| Lbs. |Value.}| Lbs. |Value.} Lbs. |Value.| Lbs. | Value. 

Catfish) ooscccalocces soeaees [ate cece lnomoeteee | pesincers nt seatectoseme ae eecnate 9,600"), $287 |..-4. -ceslcen ees 
Crabs, hard ....| 1,162,565 | $8,794 480 $12) 18153831] S884 sec. ane sac eae 210,000 | $2,100 
Crabs, soft ..... 267 27 288 58 266 Blas Ses 2 55] he sees [seeee eee ee|eeee eee 

Totdileese- 1,162,832 | 8,821 768 70 | 181,599 885 | 9,600 287 | 210,000} 2,100 

Dorchester. Kent | Queen Anne. St. Mary. Talbot 

Species. = 
Lbs. Value.| Lbs. |Value Lbs. |Value.} Lbs. /Value. Lbs. Value 

Catfish ne.) 3, 400 $250 | 10,700 | $318 900 2) ene) Pte ME ee (Se, 
PVG, Wilt gos| mocteem a2 ocl acon 100 Bie PAR pcesael- qeacea Rpaseanss| taesses [aosoSse--5- |~-ssoee 
Perch: vellow= |: <2: ac<cs~-|seeec= es 200 5) | sewececc[BEsescale coe ocame| -cemues| setae sammie ee eae ser 
Striped bass-2% |. 2.2.0 sence) Saeanece 100 3 2,000 180) |incca ose ttloce sees coe ete al eerie 
Crabs, hard ....| 1,664,333 | 18,337 |391,383 | 2,535 | 691,166 | 4,908 | 197,500 {$1,975 | 8,771,517 |$28, 7538 
Crabs, soft ..-.. 136,466 | 5,940 | 8,000 700 6, 800 860 | ce seeee Saco 92,333 | 2,078 

Total ....| 1,804,199 | 24,527 |410,433 | 3,564 | 700,866 | 5,473 | 197,500 | 1,975 | 3,863, 850 | 30, 831 

ee 
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Table showing the line catch in the shore fisheries of Maryland in 1901—Continued. 

Somerset. Wicomico. Worcester. Total. 

Species. 
Lbs. Value. Lbs. Value. Lbs. Value Lbs. Value 

| 

iBluestishieeseacteesas 660 2 Oli setesoiere stele sal Sieistesieicte 8,900 | $440 9, 560 $466 
Watashi sees eee el eee eee alin mae ZT OOO Pl Ae) |e scleseieimins| ersieesisleic 46, 150 2,109 
@roakers's 222s c45- 1, 300 18} |jencesccsesae||>sordsec 7, 200 182 8, 500 195 
ROM ees ese e ae 3, 700 7D Webeeaaeenons heteseha |[Sacescsseaso| boesoece 3, 700 70 
Mlounders):-s=--2--- 160 ED | cents eternal eleteietetaate 1, 650 62 1,810 66 
Kam pati shige soca. 65 Dies sto accel seleeec cis ma semis sietteen er 65 5 
Perch, white ........ 500 rip mesa nes Reta i ae eye er a atera a tare [ Reais fare Shs 600 10 
Semel, WeWOW sageeecl Shs Sab edses-| sob sees hese odscsoss | Popseeco |Sescomecncnc 200 5 
SOU) eae eaceeedacd sons ce nonose|Sooseure poeaseqcencs poodceen 4, 000 4, 000 160 
SCHMID SISS ee eee aera | eee a eerste eal eve Sle tots ecailfu ste arate a) o=tevel| iatocizi= we 50, 800 50, 800 2,540 
HPO se eck acess 600 SR Ree ea ees acte| setmerisice tine 600 13 
Squeteague ....-.... 23, 950 GUDRIEE Reema tee 35, 880 59, 830 1, 675 
SABC! ESS Saas ecetleascsccuserc| bescouss bocososotesd scrodern||booscorsosse 2,100 183 
Grabs hard! 23.5... - 714,900 | 11, 761 784,000 | 5,040 1, 666 9,770,793 | 85,149 
Craps sottic+c.aceee PET OOM BBO 0)Y Oa cocbatenbllmeoceenlaccoecscosee 268,420 | 10,464 
Mumrtlestaseesos cee. 300 15 4, 350 ICON Bete cs sees 4, 650 195 

Motale sass tess 770,135 | 18,909 809, 900 6, 449 110, 096 10, 231, 778 | 108, 305 

Table showing, by counties, the catch of eels by pots and spears in Maryland in 1901. 

Counties. 

Vessel fisheries: 
Dorchester 
Talbot 

Shore fisheries: 
Baltimore 

Queen Anne 
St. Mary 
Somerset 
Wicomico 
Worcester 

Eels, fresh. Eels, salted. |Eels, smoked. Total. 

Lbs. | Value.) Lbs. | Value.| Lbs. | Value.| Lbs. | Value. 

Hy RAA Oho Olea sam seers sees | Semen seese 57,440 | $2,621 
SAE 0 [Raa Uy eee | Ose eee |eseteree 3, 000 100 
COLON PS BESS eeeeee eee baer 60,440 | 2,721 

BS G00b | WelOBH eee Sled -ene 1,000 | $120) 4,600 228 
AS GOO, GoD Se [Gat |- ses ccnd| aos ecalascee see) 13, 600 459 
Sp ODO) see 400 hares | erscte whe este atm natee 8,000 400 
1, 300 25; | Eaaeay peceacud poueed Masser 1,300 26 
P7000 8 IBIS | See ales sche 100 8 | 21,800 686 
DG gel beceed peepee Becee Mameeree 23, 400 936 
27,300 | - 6721, 700} $50 |. .--2-|:-.0-.-- 29, 000 722 
els OOO paeA2O de Beale ae en cl o-s|oneea ons 13, 850 420 
EC Os bile ey helenae Pbeoners Poceed Meena 2, 900 185 
Li CAOOS Wee OM eens ates 45 Rec cael satens 17, 400 870 

-| 3,200] — 140] 500 i eee Ree 3, 700 150 
ASRS) |S RUE | ES ee pooecieud curen Gecobeee 28,360 | 1,174 

164,610 | 6,068 2,200 60 [1,100 | 128 |167,910 | 6, 256 
225,050 | 8,789 |2, 200 60 |1,100 | 128 |228,350 | 8, 977 

Table showing, by counties, the catch by dredges and scrapes in Maryland in 1901. 

Anne Arundel. Baltimore. Calvert. 

Species. 
Lbs. Value. Lbs. Value. Lbs. Value. 

Vessel fisheries: 
Oysters, natural rock ......-..--- 100, 807 $9,535 | 2,297,050 | $229, 515 270, 550 $238, 200 

Shore fisheries: 
Oysters, natural rock ....-.....-. 18, 200 TE ODT iaeresaiateiateletay='s1| sreinieiiate sere 127, 400 12,510 

Total, vessel and shore ...-... 119, 007 11,460 | 2,297,050 | 229,515 397, 950 35, 710 

- Charles. Dorchester. Queen Anne. St. Mary. 

Species. 
Lbs. Value. Lbs. Value. Lbs. | Value. Lbs. Value. 

Vessel fisheries: 
Oysters, natural rock . 11, 200 $640 | 3,355,240 | $259,514 | 5,250 $300 43,400 | $3,130 
(COMICS SOT eS eases] Merete ee ee] eee cae 86, 333 Ei OSON seek eeelits wot tjers | Sebo ad eeereeaes 

LOtAIEE ease e ssc aes 11, 200 640 | 3,441,573 | 263,544 | 5, 250 300 43, 400 3, 180 

Shore fisheries: 
Oysters, natural rock . 39, 000 2,000 | 1,271,025 GRY 108) eonaease oaotocice 152,250} 11, 425 
Oysters; private beds. .|-- -.- <2 2 .|ececcicone 3, 500 DOOM Gcism: jeccell eeeale cue] oseeane saa aes ccis 
CrapamsOltetece secs no. uence ccleanmaaeee 146, 500_ GEL) eremetrw al crertoaratee!| marae mateo mstoeieretoce 

MOtale es eecen se 35, 000 DAOOON ele 21025) eee OONO7On | Paeeneee |beaueeee 152,250 | 11,425 

Total, vessel and 
ShOneste eee oae 46, 200 2,640 | 4,862,598 | 363,619 | 5,250 300 | 195,650 | 14,555 
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Table showing the catch by dredges and scrapes in Maryland in 1901—Continued. 

Somerset. Talbot. Wicomico. Total. 

Species. - . = 

Lbs. Value. Lbs. Value.| Lbs. | Value. Lbs. Value. 

Vessel fisheries: 
Oysters, natural rock..| 3,652,677 |$824, 788 | 957,222 $74,798 | 65,975 | $5,400 | 10,759,371 | $930,770 
Oysters, private beds. . 7, 000 DOOR A 2ke8 woe |boscs tes szemomod Soares 7, 000 500 
Grabsss0lteccscs<c eee 68, 033 DODO Mee cee ota | sitemtoure aleiocl= mat |store ee 154, 366 6,989 

TOthocee eee tens ce 3, 727,710 | 328,197 957,222 | 74,798 | 65,975 5,400 | 10, 920, 737 938, 259 

Shore fisheries: 
Oysters, natural rock .| 1,384,992 | 104,183 186,375 | 13,478 | 20,300 1, 450 3, 195, 542 240, O76 
CONICS a3 6 42) of To ES | IB ee | Ee ee Sana ease] Someone sapcecdd beseccce 3, 500 250 
Crabs, hard! -22..<.-.- 54, 000 [6:07] RERBBREeSS SSEBSoc cl MBmcocce Mester 54, 000 739 
Crabsss0tt.-ooo.< ee eree 2, 224,129 | 100, 300 600 85) o.icsoecleocsanee 2, 371, 229 107, 055 

Totallios. = 35-2 e ae 3, 663,121 | 205, 218 186,975 | 18,513 | 20,3800 1, 450 5, 624, 271 348, 116 

Total, vessel and 
SHOLeEXs sac see aes 7,390, 831 | 533,415 |1, 144,197 | 88,311 | 86,275 | 6,850 |. 16,545, 008 | 1, 286, 375 

Table showing, by counties, the catch by tongs and nippers in Maryland in 1901. 

Anne Arundel. Calvert. Charles. Dorchester. 

Species. ——} 

Lbs. | Value. Lbs. Value. Lbs. | Value. Lbs. Value. 

Vessel fisheries: 
Oysters, natural rock. .| 2,800 | $275 CTONBOOL || Os2G0) | ceeeeeea| sec ece ce 9, 800 $650 

Shore fisheries: | a 
Oysters, natural rock...) 4,276,895 | 339,023 | 1,282,385 | 105, 405 | 397,075 |$24, 700 | 3,134,425 | 212,755 
Oysters, ;privateibeds=-|5-2----22-|-s-a-<-- 55, 720 5,300 | 25,900 | 2,400 570,850 | 48, 852 
MELTS ING Yen Soccer 72 QO a8 Sacise-c S2ellacasetea.w ale lhis aie crate evellloracieicte ne | aitarsr ens ate eal Renee 

Total’ ==. sacs eses 4,276, 967 | 339,122 | 1,288,105 | 110, 705 | 422,975 | 27,100 | 3,705,275 | 261, 587 

Total, vessel and 
SHOTC See ese sicwe 4, 279, 767 | 339, 397 | 1,363,460 | 116,990 | 422,975 | 27,100 | 3,715,075 | 262, 237 

Kent. Queen Anne. St. Mary. Somerset. 

Species. 
Lbs. Value. Lbs. Value. Lbs. | Value. Lbs. Value. 

Vessel fisheries: | 
@Oysterssnatural TOCK. 6c a-.c2 soon be -nieeeme eames ae cece 1, 400 $80) 22.22 Soen eee 

Shore fisheries: | : 
Oysters, natural rock..| 2,878,050 |$168, 980 |2, 465, 449 |$144, 842 |1, 783, 600 125, 375 |1, 508,460 $119, 265 
Oysters, private beds.. 10, 500 ADB F< oie ones Be eee eral naretemtere tare lem ee ete ats 604,800 | 56, 240 
GIBIMS hese ces sec saci ol oma cietets ee a | Natocterrarbe llomtnecicce sieve lla cnremterstael orrereare eee ements 72,600 | 10,884 

Molal® see dese ace: 2, 888, 550 | 170,388 |2, 465, 449 | 144, 842 /1, 783, 600 | 125,375 |2, 180, 860 | 186, 389 

Total, vessel and ¢ Ss 
LoVe) (Se eEmooece 2,888,550 | 170,388 |2, 465,449 | 144, 842 |1, 785,000 | 125,455 |2, 180, 860 | 186, 389 

Talbot. Wicomico. Worcester. Total. 

Species. 
Lbs. | Value.| Lbs. Value. Lbs. +) Value. Lbs. Value. 

Vessel fisheries: 
Oysters, natural rock.. L750") ABLSO" bse eel See wae beta accel tcmaner 91,105 $7,440 

Shore fisheries: = 
Oysters, natural rock. ./2,772, 700 |184, 450 |1, 781,780 |$127, 270 19, 880 | $1,473 |22, 245, 699 | 1,553, 488 
Oysters, private beds... 2,100 150 {1,162,700 | 78,245 |1,057,140 |105, 869 | 3,489,710 298, 494 
Olamst =e Poe 2s os ee | ee wae lee ome else oceeclen sl cccnece te 35,000 | 3,500 107, 600 14, 384 
AUS wa:) te peep eMOON arene ccad dace sacl lsc Sonocs Leased saesooccadc| beasccec 72 99 

Mntelieee ce cece eee 2,774,800 |184, 600 |2, 944,480 | 205,515 |1, 112,020 |110, 842 |25, 843,081 | 1, 866, 465 

Total, vessel and | | 
SHOTCs. cet ecec ccs 2,776,550 |184, 750 |2, 944,480 | 205,515 |1, 112, 020 |110, 842 |25, 934, 186 | 1,873, 905 
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The following table shows the extent and value of the oyster fishery 
of Maryland during the season of 1900-1901: 

Table showing, by counties, the extent of the oyster fishery of Maryland for the season of 
1900-1901. 

oe cae Baltimore. Calvert. Charles. Dorchester. 
Items. 

No. |Value.| No. | Value. | No. |Value.| No. | Val. No. invarees 

Persons employed: 
On vessels fishing.....-- Gl Seabee TS QB alles sistereiere's WN) periaanae Gliese 17189) ciecrin =< 
On vessels transporting . 17 ceca DAB hard haters 82sec ccci 2) ecese JAS OSes 
Imishoreorboatfisheries:| 1,982). 4-21 )5-22|_ 222: O95 Peaeeae O49 /E es Seen PW) oo so ooe 
ShOresmenis -2 2s. 5.-c5- 290 | eee 45936 lee csnes Diesericce 165.4222 GC eee a= 

HN0) ieee en eeeee are 2410 eee ORARG Sacre eee I SEIU oe ae 383]'..- =. - S135} era pe ae 

IMesselSiishime Seaet «een 13) $5, 750 146 "$82, 450 43 $22, 300 1} $400 330 $153, 115 
FROMM P Che senacce occas 10 Me) hee eee HOOO leer SOO) ese sere Ole eraeete 2,090) seman 
OUT ee ese ce oak URD2) | Sessa ae 985005 |Peeetee 6, 935]. ..--- DIO hrs tectecie 50, 667 

Vessels transporting ....-- 57| 35, 800 68} 95, 350 24) 28, 050 4) 1,950 45| 55, 850 
PRONIMAPE Ra sae see eae OOZ Ege 25683 |cane ec ces (iV) ees OU esees G3 oeee oe 
Obi Ree See Reoaaee ee eaee Baeeees beayAleosasce 1D; 470 psisccice A OUD Setar G30 fe eects 7,134 

IBOats yesneeee sb. Scseecisces CR G67) Ss cecca| Sasaseees 463) 28,145, 173) 5,760 1,206} 87,245 
Apparatus—vyessel fisher- 

ies: 
Dred Seg seer sigse eee see 30 557 584 7, 085 149} 2,075; 2 80 1,291; 19,458 
Mones heeree ea er eee 9 Dal pete ect ee D8 Wei S44 lien = 82's a 13 85 

Apparatus—shore _fisher- 
ies: 

Mred'ges So .<sssssseees- 16 255) meee: SS ay 2S 3 94 1,470 4, 100 924, 7,964 
ROMS TCtCune sae ese noose O80 leo O2 | aeee es eters 663] 4,597) 332] 1,224 2,193] 138,896 

Shore and accessory prop- 
OLbYnsp aces erence coe mac alososeee 255500) Seine LAZO 44 0 lie 2 sciey<| o/ostereteiel octets ASE 5O |b acetsenee 60, 413 

Cashtcapitaleansccerecrcore tee eeee TSSO00 ee aa TE 901F S50 Sees le saacete | eee 600)'-S2. 22-2 91, 350 

Total investment ...|....... LGESGO9 eee 3, 886, 150 qoanane 97,93) 2eeee 2G 9 | Bese ee 547,177 

Products. Bush, | Value.| Bush. | Value. | Bush. | Value.|/Bush.| Val. | Bush. | Value. 

Vessel fisheries: 
Dredge catch (natural 
TOC) Besse se cc aos: 14,401) $9, 535/328, 150) $229, 515) 38, 650'$23, 200] 1,600} $640! 479, 320)/$259, 514 

Tong catch (natural 
MOCK) Ae Neate cic aei see 400) 275|= Bee «ts | eae cele LO} 766)" (6285/8282 -|2 2-4. 1, 400 650 

Total, vessel catch .-| 14,801) 9, 810/328, 150) 229, 515) 49,415) 29,485] 1,600] 640/ 480, 720) 260, 164 

Shore fisheries: 
Dredge catch (natural 

MOCK) esese eco er er se 2600 | eS. 925| eae sae lsscee cece 18, 200) 12,510) 5,000) 2,000) 2182,075) 938,355 
Tong catch (natural 
ROX) <) ie ica a ne BLORO85ISS94023|E ses sen lameness 176, 055)105, 40556, 725/24, 700! 447,775) 212, 755 

Tong catch (private 
HO CCS) ee ae rs ees eae ralbte Nee at a Ae tee 7,960) 5,300] 3,700) 2,400} 81,550) 48, 832 

Total, shore catch ..|613, 585/340, 948|.......|.......-- 202, 215/123, 215/65, 425/29, 100) 711, 400) 354, 942 

Total, vessel and re 
shore catch ....... 628, 386/350, 758)/328, 150) 229, 515/251, 680/152, 700/67, 025/29, 740|1, 192, 120) 615, 106 

a Includes 500 bushels, valued at $250, taken from private beds. 

Notge.—A few oysters were taken in the shore fisheries by nippers, and in one locality some were 
taken by scoop nets, but the apparatus and catch are combined under tongs. 
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Table showing, by counties, the extent of the oyster fishery of Maryland for the season of 
1900-1901—Continued. 

Kent. Queen Anne, St. Mary. Somerset. 
Items. 

No. Value. No. Value. No. Value. | , No. Value. 

Persons employed: 
Oni vesselaifishing Js. cos|scseccecclocesutane Dil Semeoeeeee Ble Rena sae oe 1, 885 
On vessels transporting. 69nieeeeeseee 36) Pet obese 691 oes meee 155 
In shore or boat fisheries. G99 econ av Aly Ah eames L059) eee on cece 2, 064 
ay scisY:) a se ceoed DenaeCoso Garneraae Beccecec 4 Sincie sero Soa Seder acmaccce 1, 252 

Potala. scwccae sess I OBS i: \eXeereetciers DN 2bD alesse emieae DUG 4 ave sroroperacse 5, 856 

Vecsels fishing: 2. ascesec (toons eee: 1 $100 6 | $2,600 335 
ONNAL Oisicciie coeieainiwateincl nace winisiets|| sec meets Gh acneeeeeee AB oo oeisckers 3, 347 
OUR ieee se ee eee | ce ccinn see seeiene ec laaaemmae SDiet a seesan D195 "| Sea eee 

Vessels transporting ...... 32 | $18,050 16 10, 900 23} 14,100 50 
MRODMNEEL Ceacic.cee cine ceeistee G40 sees aes 1 Oe esc S90 Seo see 1,313 
Outh th een wse cass ecee|teeeeeees 3, 8404 cs coe nee PEDAL Ve SSooanase 3,040) |.c-snecee 

IBOGIS pesmenc cence atiece anaes 500 | 32,910 609 32, 335 550 | 38,325 1, 054 
Apparatus—vessel fisher- 

ies: 
IDTEARES ac ae sama ccisencins |scotesees| see eaceee 4 20 14 265 1, 208 18, 180 
PRON GSiat see sewecm see ceria [se selcieetnel| slicsioe cam acer siaere| seeetercieme ere 1 14.) .scccce eel Eanes 

Apparatus—shorefisheries 
ID FAC ee app cecoeudac lSnonabpac Kors sce |sob Sosodl pasreeaces 75 393 932 9, 096 
TOMES CCl as -sen ee ancnee 1, 044 8, 485 2, 255 11, 245 975 5, 028 1,473 8, 988 

Shore and accessory prop- 
OLCViecee see ee secs s aarerccree L950) bae. cnc c2] Sects oen| essences] ome eeoce |paeeeeeeee 63, 618 

Conia tcey a he MAR Ose socnaccad paagac doc saceoosed jaoeaae cod pSadcseosc|onoscanee! loscaceoor losonescec- 102, 800 

Total investment ...|......... 64, 690N cesses 56; 97bi | Soceeene- 59) 965) |.<s.sccee 610, 361 

Products. Bush Value. | Bush. | Value Bush Value Bush Value 

Vessel fisheries: 
Dredge catch (natural 

TOCK) ogo 2 ano cece cede sa sacedaces|tancncece 750 $300 6,200 | $3,130 | 522,811 |a$325, 238 
Tong catch (natural 

MOCK) |S accetiweisceeaeecs|laecnsies ae stoanncee|=s esses ene cemoee 200 80) occ cen een eee 

Total vesselicatchzs:|-.cnsce-clsssoeeere 750 300 6,400 | 3,210 | 522,811 | 325, 238 

Shore fisheries: Pail ie | 
Dredge catch (natural 

TOCK) pie esac seen ae | Se tee eee eewraeenas aero nas aeeewenee 21,750 | 11,425 | 197,856 | 104,183 
Tong catch (natural 

TOCK) Meee es 411, 150 |$168, 930 | 352,207 | 144,842 | 254,800 | 125,375 | 215,780 | 119,765 
Tong catch (private 

beds) so2-4 5-32 Sscce cee 1,500 TADS HS ctamiecicers|| ene ctee =e | cae eteenine  seemeotes 86, 400 56, 240 

Total shore catch ...| 412,650 | 170,388 | 352,207 | 144,842 | 276,550 | 186,800 | 500,036 | 280,188 

Total vessel and 
shore catch........ 412, 650 | 170,388 | 352,957 | 145,142 | 282,950 | 140,010 |1, 022,847 | 605, 426 

aIncludes 1,000 bushels, valued at $500, taken from private beds. 
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Table showing, by counties, the extent of the oyster fishery of Maryland for the season of 
1900-1901—Continued. 

Talbot. Wicomico. Worcester. Total 

Items. ] 
No. | Value.}| No. |Value.| No. | Value. No Value 

Persons employed: | 
On vessels fishing ........... Biche deoseear AQT eaanerte at aout => leetactociae by 649s esac 
On vessels transporting..... ROW eee ee Hoo | Pyaaieles 2 BE Nees cca 1103 }2 25st 
Inshore or boat fisheries. - . -. AGO teeracrertere (618 | osae. 255% 236i ia obbrece 135298 eis eas soe 
SHOresmen 2 Hio..<ncasiss sci (1538 eee Doe Seesne ity aeeeeete a TUS AOR Rees es 

~ $494, 605 

| 188, 197 
| 370,700 

| 56,808 
548 | 454,872 

IWC OSCR ee sees Sele ac «s'2 sled - 260 3, 660 28 SOOM reise scillaasreistee 3,570 51, 730 
PROWMES Is Se crckin oan) scien oerninte 3 LD ||Broraes es late tarewrarnfiefeisiecn ae tececrsees 54 | 512 

Apparatus—shore fisheries: | 
DYCG POS ainsi Saeco scemeeae 120 1,138 18 GOH Pereeieeets| meeee es 2,183 | 20, 576 
MONES; Cli ase soccer ess c= 2,302 11, 478 761 4, 850 231 1, 158 13, 914 83, 261 

Shore and accessory property.|....--.-. 40, 035 |........ Se 900 Rl Stee Soe ADA OON erent cscise one 1, 935, 706 
Cashieapitalies cncite ccccteieme ancitecececns 360008 | rsesoeec LOMO0OU CE ee mexSa| esse emia Since comes 2,161, 600 

Motalinvestmentt ss=. -se\t cee -ee ZADS GOB In- n= o2e- 6673990) 222 = 36;,042 || oetenes 5, 818, 567 

Products. Bush. | Value. | Bush. | Value.| Bush. | Value.) Bush. | Value. 
| |2 =| Le : 

Vessel fisheries: | 
Dredge catch (natural rock) .| 136,746 | $74,798 | 9,425 1,538,053 | $981, 270 
Tong catch (natural rock)... 250 150) Seas =i) 13, 015 7,440 

Total vessel catch.....-.. 13659965) 974,948)" 9) 425) |b; 4005 2% .1esal eee ae 1, 551, 068 938, 710 

Shore fisheries: | oy 
Dredge catch (naturalrock).| 26,625 | 13,478 | 2,900] 1,450 |......../........ 457, 006 240, 326 
Tong catch (naturalrock)..-.| 396,100 | 184,450 |254,540 |127,270 | 2,840 | $1,473 |3,178,957 | 1,553, 988 
Tong catch (private beds) .. 300 150 {166,100 | 78,245 |151,020 105,869 | 498,530 298, 494 

Total shore catch ....... 423,025 | 198,078 |423, 540 |206, 965 |153, 860 |107, 342 |4, 134,493 | 2,092, 808 

Total vessel and shore ; 
CaUChh ose. oe - eerste 560, 021 | 278,026 |432, 965 |212, 365 |153, 860 |107, 342 |5, 685, 561 | 3,031,518 

The following is a summary of the crab fishery of Maryland in 1901: 

Table showing, by counties, the extent of the crab fishery of Maryland in 1901. 

_ Anne Arundel.| Baltimore. Calvert. Charles. | Dorchester. 
Items. | 

| No. |Value.| No. | Val.| No. | Val. | No. | Val.| No. /|Value. 

Persons engaged: | | 4 
Sotcrabbersssess..e--- - | Ooh eines LOOT er sats net smoot: ASD: Racine ee 
Hard! erabbers).-- 2-245] Pal ecesess Bie Sees 18) Peer 242) | ee 
Shoresmeny--sse = sees NGiis sos 3h Naar Pe Re |e aeee 604 |2 <e65-73 
On vessels transporting © 
Cid Sls secctoaccsesdsnne Jeosesetcl BSeaseb Gia Sees Gates Atel FSS Bee Hes Sine Speer 1 et ee 

Rotall@.-sseet. 2ee-e ie WRLC Eales Big eee im e334 ee Fas alepe oo 
| —————— oe 1: 

MesselneOit CruDUINEY...~.2|22) s-22c: |e 2b a2-|o- see af-ncnceloc seek 35 |$12, 625 
CRMIGER Sooo sb onsear aul RaseooShe nc s6aee hebetod poeras Memgeorc DO | isto apa 
(OW Ee ee niet eet epee eee (S5c Seco Bee Ass] GcaBee IS aecGee oe eae CS a |e ee 800 

Wesselairansportin merase eo. - 220s aa ices] oe =e o| tree win e| niece <tersie ie} 100 
OMT Ca ee ee ee clint mace (cle eee ee ees lee Soe Built eee 
Outhiter oes hk thos: | ckaeae E pide eel Roce 6 spel He 10 

Boats, soft crabbing. ...... 134 |$1, 559 16 | $160 70 “296 | 10,485 
Boats, hard crabbing ....-. } 96 | 2,089 1 14 36 214 | 3,105 

otal a --<. racers! |__ 230 | 3,648 | 17 | 174] 106 510 | 13,590 

a Exclusive of duplication. 

F. C, 1902——33 
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Tuble showing, by counties, the extent of the crab fishery of Maryland in 1901—Continued. 

Anne Arundel.| Baltimore. | Calvert. Charles. | Dorchester. 
Items. |—— ———— - ———— 

| No. |Value.| No. | Val.| No. | Val.| No. | Val. No. Value. 

Apparatus used in soft | 
erabbing: 

Scrapes: )a-'2...ssse meee Pe cicaeea pocesde paeesee Pecans cesta basal iorcien|ao—ck': 337 | $1,141 
Scoopmetsies5..-44--0- | 157 Lo eaocacllanese. 1001/5820 occ cenne laces 298 104 
Seineses 7-86: eee eteasse 35 105 ayer 3: 674) Beene fecernal bcos sete baonso) bancnoocolKeacecc 

Apparatus used in hard 
crabbing: 

Mrotines s+ - sass eee es 40 470 2 1 36 | 131 18 | $45 227 810 
Shore and accessory prop- 

OLbYe ste cc teow secccccsesis 4,905 |......./1, 042 428 445 
Cash capital 

Total investment ...|.....--<- PLOXO iS Eyer TEAST Eee se W769! len ccte Aas 189s ot eeamee 19, 180 

Soft-erab cateh by— | | | | ° 
SGCPAPESisscc.cns.cseecceexe eRe ccno tacecoc beoer od Gacnec Seaceaod essen) adoederc Okacoc 698, 500 | 10,750 
Scoop Mets: 52-5 se ences 8787000) LOM 04S Pe seal eect SO8000)|25,250) |) --a1<-cree| arose 449,100 | 6,835 
SOMES. sh.3e< 55505 <ccies ve 189'440) |) 33704, 148; OOOH 200" ese setere erm nine fate wsemterars le tetore | ere ere reneneeeeeeenea 
POMlines Goscoe <5 sores 800 27 864 58 798 nth) eerie Nose ae 409,398 | 5,940 

Motels sesec cee oociee 518, 800 |14, 485 |48, 864 |1, 258 |180, 798 |2,251 |......../-..--- 1,556,998 | 23,525 

Hard-crab catch by trot Z a 
MMOS Iisa s.5 toa s.ccone tens 3,487,695 | 8,794 | 1, 440 12 |543,999 | 884 |630,000 |2,100 |4,992,999 | 18, 337 

Total catch,softand 
hard crabs... 2---- 4,001,495 |23, 229 150,304 |1,270 |724, 797 |3,135 |630, 000 |2,100 |6,549,997 | 41, 862 

Kent. Queen Anne. St. Mary. | Somerset. 

Items. | et Ee 

No. |Value.|}- No. |Value.| No. Value. No. Value. 

Persons engaged: 
SOMiCLADDEIS= ==. otecwe ace 260 eeeeees phe bese 20) aererete tees 2: 164. |eeecmeote 
Hard'crabbers!:.:--.------ IG eee Sn |(estecre (0) aaeoore se ; BOM eererces 
Shales) pean So Geese need Souseeocds deacon |Soeeecoded |Suacser accnonsnns| hesosns- 200 anes 
On vessels transporting 

(1071) 0) pen RGCnE GSO SEO ES Gee Soames Ba lSeac On! Perssecane Macs GH hincd “saseq|pocgroc= 200 |e terran 

MotalB’. 228 sel Le: | 195 PA Te ee iy meres 2,462 |. 2.2.00. 

WeESelavsOlticn sb DINO seco clee cece anllseteee oe lee oe etetetlne | cereae 7 i.e el eee 20 | $7,375 
Ae) TE {ee Se DOSER BOeSeo SS acesosos Headesc Eonpcoaciss sasocud bosedccaea||Scaotinss 1133| een 
(O)0) 101) eee ee: Sete Hees ees soeoda peneSe Scere =ODeN Heeeecc acea conte beee=namallsaasciace sec 500 

Vessels transportin ’ crabs. .|.-:---2---|-2-- 225). -escecee+|-ce-e--|-2c2-s--==|on === --- 12 3, 500 
Ulde) slot: Seo apps CoEOEoRaon costa ec4 naosnes bocoscessd||Jsecced asccsospne poronoGs 80) noseeree 
(jy ih eae ae ee 0 | Ae Seon ce ee oomnona ancrece decuuece: clScucocSan oceatesce ss = 300 

Boats soft crabbing ......... | 13 | $135 25 | $198 15 $140 ‘ 2,340 | 92,555 
Boats hard crabbing ........ 105 | 1,045 93 558 60 590 90 1, 045 

MoOtaliOin. 22. ee eee 112 | 1,120 115 739 75) - 730 | 2,430 | 93,600 

Apparatus used in soft | 
crabbing: | 

SOTAPES) seer et nerarnwee mall Seka aaa | a seis eee ein wien | evoteige'al imi ow i=m sal aolee orn 2,492 9, 097 
SCOOpiMets\ 55sec osceae ers 23 4 35 10 50 13 1, 448 _ 562 
SeCiwegeiccccc ca we sine moet 12 38 17 B91 | Sete ereretese | eaters PRA pease ccccd tcc dene 

Apparatus used in hard 
erabbing: 

Mot Wines... -teeh eee eck 105 303 93 197 60 147 90 294 
Shore and accessory prop- 
LUV oe ee cots Sh cal eema vests ATH: | stelstoase re eto 80) eeeceense 30 cet eeere Soca 27,414 

Ganhicapital acae uaa es see | sence a Sees peeeeeeeed Geteees Renee noo Peennood Pence eee ore. 81, 150 

Total investment).-=.<|--2-----22 580) | Seeoneree hie el ee See 920s faeces eee 212,117 

Soft-crab catch by— 
Gerapeste. oo o-ck coe esed|-posecee te |seacscs|2aeeee tes] oeietarete | mee m= aan Inlamere ate 6, 876, 486 | 103, 259 
Scoop nets:+2:: atecse.cs 8, 700 175 31, 200 685 15, 075 419 | 3,156,210 | 49,378 
Seines.2 2.5.2.4 sae2| 20,120 430 66, 498 | 1.425) |. oo. ue) ce | aa eee ae 
Trotdinesa@. 325. -teeesses 24, 000 700 20, 400 560): 22¢ cetescc | aeeee es 72, 000 1,300 

Total oo wwecuweetees 52,820 | 1,305 | 118,098 | 2,470 15, 075 419 | 10,104, 696 | 153, 937 

Hard-crab catch by trot lines|1, 174,000 | 2,535 |2,073,498 | 4,908 | 592,500 | 1,975 | 2,306,700 | 12,496 

Total catch soft and i 
Mardcrapsy--...----5 1, 226, 820 | 3,840 |2,191,596 | 7,378 | 607,575 | 2,394 | 12,411,396 | 166, 433 

aThese lines are used primarily for hard erabs, the soft or shedding crabs being taken with the 
hard crabs as ‘‘doublers.”’ 

» Exclusive of duplication. 
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Table showing, by counties, the extent of the crab fishery of Maryland in 1901—Continued. 

Items. 

Persons engaged: 

Hard crabbers ......--.--- 
Shoresmen 
On vessels transporting 

GEMDS) saac sees oacleeectes 

Boats soft crabbing 
Boats hard crabbing 

ANON Se SASS soonase 

Apparatus used in soft erab- 
bing: 

SCL PES. ss ccssscassccc- se 

Apparatus used in hard 
crabbing: 

APTOUMNES Sep sen «tne 
Shore and accessory prop- 

erty 
Cash capital 

Total investment ..... 

Soft-crab catch by— 
Serapesiet trices cseec sek 
Scoopmetsiss.c=-c- - 
Seines 

Hard-crab catch by trot lines 

Total catch, soft and 
hard crabs 

Wicomico. Worcester. Talbot. Total. 

No Value. No. lValue.| No. |Value.| No. | Value. 
t sei |-- | 

| 
SY. yas Poe babel ae le al A ACA EU kA CA et ele 35007, beer 

AQSH eee anne MD Lene Dee ord xs Di 2204 Cetae eee 
Gioaleece se. 10a Sel (deed Pepa eee frog |e. ds ake 

Zackie heaps Fal Py beheld Ls ec Daas On| area 

TODD se esters c-c Dee aio aeiears ON een DeOSO ee acaaes 

we el pc ealenel ia alee ns ee a Eee ee 55 | $20,000 
Le eon kere od | eee Ot Me a al Eee ee tb SUT ee ees 
sb fag Bell IVES FD aaa ei alae le hae ON aa Lae 1, 300 
Ae ET epee iat IES oie 43 LEA, 5 SAO | saps als, sabes 14/ 4,000 
Sats ser ctaalctatar sy atsyete DIM Stepan) aveee ctssere | erasers 93h Seno eees 
Meek Loney ele a Ge ote Re TON cies eccks ae We cpeeee he | hin S20 

— = SES SSS SS =| 

17 TOO hayes crete ots mio aie ow Sl arene armrere 2,926 | 106, 552 
393 | 10, 684 72 502 2 | $20 1,180 20, 126 

395 | 10,694 72 502 2 | 20 4,082 | 125, 847 

2 Qe chaste ooo alnewinckec Receacs|Secsmest 2, 831 10, 247 
30 10) oon soe gsnos||coecendesosece|aacaces 2.136 811 
TAME hl eee amend Pain aie iatéeee 95 701 

| | 
393 1,929 72 143 2 4 1, 138 4,474 

We Saran dae DONO Te sees asee A aocOl | geneacelse sects ol enmae ar see iOS; 029) 
RE OT 155995) |Eeeee ces 1 OO00 Oe clear semis wp avs |eiata arse ec cieers 111, 865 

eet ies, 5. | By a ee hl ogee ang Reet 

7,576,786 | 114,044 
4,230,144 | 70,786 

298, 556 7, 269 
805, 260 | 10, 464 

319, 597 | DOGS erecta rel alates r= etn ees eee 12, 910, 746 | 202, 563 

11, 314, 550 | 28,753 | 2,352,000 | 5,040 | 4,998 50 629, 474, 379 85, 884 

11, 634, 147 | 31,716 | 2,352,000 | 5,040 | 4,998 50 | 42,385,125 | 288, 447 
J 

a Exclusive of duplication. 
b These lines are used primarily for hard crabs, the soft or shedding crabs being taken with the 

hard crabs as ‘‘doublers.”’ 
e Includes 95,006 hard crabs, valued at $235, taken in crab scrapes, and 67,000 hard crabs, valued at 

$500, taken while dredging for oysters. 

THE WHOLESALE FISHERY TRADE. 

In the quantity of oysters handled Baltimore ranks first not only 
in the State, but in the entire country. This is largely due to its 
accessibility from the oyster grounds and its transportation facilities. 
So important is the shucking and packing trade of Baltimore that 
during the oyster season the leading railroads send out daily trains, 
several cars in length, loaded entirely with shucked oysters, which are 
widely distributed throughout the Western States. Many dealers, 
however, are finding it cheaper to have their oysters shucked in small 
towns contiguous to the oyster-grounds and shipped to Baltimore by 
steamer. This is also the case with firms engaged in the crab-meat 
industry. While Baltimore handles the larger portion of the State’s 
oyster catch, owing to direct connection of towns on the eastern shore 
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of the State with New York and Philadelphia, these two cities receive 
large shipments of fish, the demand being greater and the prices higher 
in many cases than in Baltimore. 

The burning of oyster shells for lime is an industry of some impor- 
tance in Baltimore, the product being used largely as a fertilizer. 
The use of crushed and ground shells as a food for fowls is also grow- 
ing. Owing to the lessening quantity and higher prices of oysters 
the canning industry of this city is decreasing in value, several large 
firms having moved to other States. Next to Baltimore the largest 
quantities of oysters are handled at Cambridge, Crisfield, and Oxford, 
many shucking houses being located at these places. Crisfield still 
continues to be the most important crab-shipping point in the United 
States and, together with Deal Island, handles practically the entire 
soft-crab catch of the State. Onaccount of the small capital necessary, 
the number of crab firms at Crisfield is increasing yearly and is no 
doubt responsible for the low prices received by the fishermen, as 
these firms, in their endeavors to get contracts with commission houses 
in the larger cities, are compelled to underbid competitors in fixing 
prices for the following season. 

Hard crabs are handled principally at Oxford, St. Michaels and 
vicinity, Tilghman Island, and Cambridge. With the exception of 
the latter, these places handle the crab meat almost entirely. ~ 

The following table shows by localities the number and value of 
establishments, cash capital employed, and number of persons engaged 
in the wholesale fishery trade of Maryland in 1901: 

Table showing the wholesale fishery trade of Maryland in 1901. 

| Establishments. | Cast Number 
Localities. |__| ,, etal of persons 

No. | Value. caprit'. engaged. 

JATITIA POLIS 32 {alc c'arere eia\a'n Se sos Nien nee eine oop eee a ckieclsminetaieiertete 6 $26, 735 | $19, 800 375 
BAUMOLC: «J csccccn wets eetelce cence cose eee ei ase ae.o}  kO4 1, 795, 940 1, 968, 350 7,972 
St. Michaels, Claiborne, and Royal Oak Se 8 | 12, 605 10, 800 241 
Mile amis lan ds ee oe were tees ec esc sine alice alels eta 6 | 8, 685 9, 100 218 
Oxiford'and Bellevue’....-..c-4-f25-. 5 3a SRE re ak Ree 16 | 31, 048 20, 875 591 
Crisheld, Lawsonia: and! Mwell < +2 css. ii. o5.)s05 sine oe ota 43 | 80, 793 114, 600 814 
Déalidsian diand: Chane oc. - acces exer ater cio a doe eerie eee 13 6, 940 4, 550 126 
Paimmountieand Orlolel oe eoccchet tree eee oe aon cae 9 | 11,300 14, 700 | 243 
Marioniand-Hopewells.. 2. .22-s.ccren--- FOE at eee 6 9, 780 13, 400 205 
Tlls Corben anc SHEMCO WM ys sss eee ace ae oe eee ee 2 3, 825 3, 500 104 
Cambrideeand Secretaryes....- 52254. c00 eee eae ae oaeeee ees 30 | 60, 527 91, 340 1, 003 
Holland tslandand Bio. 2 a2 6c eee sic setae eee ee eae 2 905 1, 000 20 
Wineate and Vienna. . 5.0) Sie apes od erie tela Sie mele sie 2 865 1, 000 20 
Havre de Grace and Perryville .....--- x Bla Si et Rela Ase I SS 3 | 4,900 3, 000 28 
Bivalveand’Pyaskin. << twetatewsavenqeeh eons mesmo sremin Salonen 4 | 3,970 14, 500 287 
Wihitehaven and Nanticoke -22.. occ cts ccc cm anon cee eeecee 2 | 2, 250 | 5, 500 94 
SoOlGmons Ang. BeneGict is. sme seb poe cost rene = matinee per sin 2 878 900 17 

Total. 25. 222. cans pense gocns ooo tepid arta cn ee ke 258 2, 061, 946 2, 296, 915 12, 358 
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FISHERIES OF VIRGINIA. 

The fisheries of Virginia, as compared with those of the other Mid- 

dle Atlantic States, ranked first in the quantity of products in 1901. 
The last two canvasses (1897 and 1901) of the fisheries of this State 

by the United States Fish Commission present some interesting com- 
parisons. The total capital invested in shore property, vessels, fishing 
apparatus, and cash capital in 1897 amounted to $2,891,536, and in 
1901 to $3,633,104, an increase of $741,568. The number of fisher- 
men and shore employees in 1897 was 28,277, and in 1901, 29,325, an 

increase of 1,048. Of the employees in 1901, 5,565 were on vessels, 
18,492 on small boats in shore fisheries, and 5,268 in wholesale fish 

markets, menhaden factories, and oyster canneries. 
The products in 1901 as compared with 1897 show an increase of 

861,599 bushels in the quantity and of $881,773 in the value of the 
oyster catch. In the other fishery products there has been an increase 
of 94,158,216 pounds and of $552,113. The total yield and value of the 
oyster fishery in 1897 was 7,023,848 bushels, of $2,041,683 value; in 

1901, 7,885,447 bushels, of $2,923,456 value. The fishery products, 
exclusive of oysters, in 1897 amounted to 228,827,013 pounds, of 
$1,137,815 value; in 1901, to 322,985,229 pounds, of $1,689,928 value. 

The greater part of the fish are caught by pound nets, gill nets, and 
haul seines, in each of which, since 1897, there has been a material 

increase in number. Pound nets have increased from 1,250 to 1,590, 
gill nets from 9,307 to 10,4387, and haul seines from 107 to 257. 

Alewives, one of the most abundant food species, have increased in 
both the quantity and value of the catch, which was 13,689,510 pounds 
in 1897, valued at $70,841, and 13,913,444 pounds in 1901, valued at 
$115,424. There was an increase of 905,690 pounds in the squeteague 
taken and of $38,026 in the value. 

The shad catch is an important feature of the fisheries of Virginia, 
the most of it being taken in pound nets, of which many are owned 
and worked by planters who farm near the fishing-grounds. The 
farmer fishermen take up their pound nets at the close of the shad 
season. The shad catch of 1901 shows a large decrease from that of 
1897, which is accounted for by the unusually cold and backward 
spring. The season at its best is short, and in 1901 the fish were 

late in arriving, after which much time was lost from the weather 
being unfavorable for fishing. The shad catch in 1897 amounted to 
11,529,474 pounds, valued at $304,448, and in 1901 to 6,972,212 pounds, 
valued at $366,203, a decrease of 4,557,262 pounds in quantity and an 
increase of $38,245 in value, the better price received by the fisher- 
men in 1901 more than compensating for the reduced catch. The 
shad in 1901 were extra large and of fine quality, and found a ready 
market at the seaside resorts, as well as in the northern markets, the 
demand being steady and prices satisfactory. 
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Crabs continue plentiful, with an increasing demand for those 
shipped alive, for cooked meat pickec. from the shell and shipped in 
bulk, and for that hermetically sealed in tin cans, the latter being dis- 
tributed as far as the Pacific coast. The crab catch in 1897 amounted to 
6,399,514 pounds, valued at $68,245, and in 1901 to 7,401,701 pounds, 
of $118,835 value, an increase of 1,002,187 pounds and of $50,590. 

Oysters comprise more than three-fifths of the value of the fisheries 
of Virginia. The oyster season from September 1900 to May 1901 
was the most successful for many years. The yield of the oyster 
fishery of Virginia in 1891 was 6,074,025 bushels, of $2,524,348 value; 
in 1897, 7,023,848 bushels, of $2,041,683 value; and in 1901, 7,885,447 
bushels, of $2,923,357 value. The product of market oysters in 1901 
was 2,991,144 bushels from natural rock or native beds and 3,076,525 
bushels from private beds, and of seed oysters 1,817,778 bushels were 
taken from their native beds and replanted on private beds. 

Yearly the area of native oyster grounds decreases, as a result of 
overworking the beds and the abandonment of those that have become 
unproductive. As soon as a bed is depleted of oysters it is available 
for rent by any citizen at $1 per acre per year. This has proved 
of much benefit to the State, both on account of the revenue derived 
and in the reestablishment of beds upon a commercial basis. Grounds 
once noted for an abundance of fine oysters were, from overworking, 
cleaned of oysters and abandoned, after which they were leased from 
the State by private parties who prepared and reseeded the grounds, 
watched and cared for them until they equaled or exceeded their for- 
mer abundance. Others leased land up the rivers on bottoms that had 
never been known to have an oyster on them; seed oysters were 
planted on these grounds, and new areas of good oyster beds resulted. 

In some cases leased lands have been used only for a short bedding 
of market oysters that had been taken from their native beds. This 
gave the owner protection during the few months the oysters remained 
on the private beds and fattened. In case of an overstocked market 
with much reduced prices, many cargoes are returned and planted on 
private beds. These oysters having been counted as from natural beds 
were not again counted from private beds, which accounts in some 
vases for the entire absence or very small quantity of oysters from 
private beds in counties that are known to have leased oyster lands. 

ENDLESS-CHAIN SCRAPER USED IN OYSTER-SHUCKING ESTABLISHMENTS. 

Oysters are brought in vessels from the oyster beds to the plants of 
the wholesale dealers and there unloaded into storerooms adjoining 
the shucking rooms on the wharf. From the latter they are carried 
to the shucking benches. Shucking benches extend the entire length 
of the long, low building, some 100 to 200 feet long, there often being 
several of the tables with an aisle between. Each of these long tables 
has partitions dividing it into stalls just large enough for the oyster 
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opener to work to advantage. The opener picks up an oyster from 
the pile before him, placing its edge on an upright pin, and with a 
small hammer breaks off the tip end, then inserting his oyster knife 
with a quick motion, flips off the top shell which drops down a spout 
by his side; another quick motion with the knife and the oyster is 
thrown from the shell into a measure, the shell following the first one 
down the spout. From the chute the shells fall into an oval-shaped 
trough that extends under the entire length of the long table. An 
endless chain passes over the trough to which, every 2 or 3 feet, is 
attached an iron scraper that scrapes the shells as they fall from the 
hands of the opener. _ Arriving at the end of the table, the shells fall 
into another trough running at right angles, which is also provided 

-with an endless chain with scrapers that passes on outside of the 
building and up an incline of 50 feet in height, out on an extended 
arm some 50 feet, around which it returns and continues its endless 

course. The extended arm at the top is provided with openings 
through which a continuous stream of shells falls so long as the 150 
openers are at work. When one pile of shells reaches up to the 50- 
foot level the first opening is closed, the shells falling through the 
next opening, starting another pile from the ground. The endless 
chain is 1,000 feet long and is driven by a 45-horsepower steam engine. 
This appliance was first used in the oyster industry during the season 
of 1899 and 1900, removing 125,000 bushels of shells. 

In the season of 1900-1901, 190,000 bushels of shells represented 
the bulk of the season’s work of opened oysters by one firm. At the 
close of the season these shells were all removed and scattered over 
the private oyster beds of the firm, for the spat or young oysters to 
catch on soon after hatching out. 

For many years the removal of the large amount of shells was quite 
a tax on the business. Shells were gladly given away to anyone who 
would remove them. Then as they came more in demand for road 
building, the filling of low lands, for making lime, and other purposes, 
a small price of 1 cent or less a bushel was paid. As the leasing of 
land for oyster culture increased, the shells came largely in demand 
for planting on oyster beds and were so used for several years, the 
price advancing to 2 cents a bushel. During the years of depression 
their use was discontinued. With the return of more prosperous years 
and a large increase of private beds, an active demand for shells to 
plant called for nearly all the supply, at prices ranging from 8 to 4 
cents a bushel, adding many thousands of dollars to the receipts of 
the dealers. 

FISHING WATERS AND SEASONS. 

The State of Virginia is bountifully supplied with waters that pro- 
duce many species of food fish. Beginning on the south near the 
State line of North Carolina, pound nets and haul seines are used all 
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along the beach to Cape Henry and in the Chesapeake Bay and 
Potomac River, as well as on the eastern shore of Virginia in Accomac 
and Northampton counties. “Pound nets are set in the early spring 
as soon as the weather will permit, but most of them are taken up 
when the run of shad is passed. A few are again fished for a short 
time in the fall, and others are fished all the season from March to 

November, the length of seasons depending on weather conditions. 
Much time and property are often lost from unfavorable weather. 
Haul seines are used during the same time mentioned for pound nets. 
These are worked by hand, horses, and in a few cases by steam. 

The several navigable streams, including the Nansemond, James, 

York, Rappabannock, and Potomac rivers, with their numerous 

branches, creeks, and bays, are nearly all fished, more or less, for shad, 
and but very little except during the shad season. Fora long time 
the rivers have no doubt been overfished, being lined with stake gill 
nets, haul seines, and a few other appliances of capture. So few of 
the local species remain that it does not pay the fishermen to follow 
the business after the run of shad is over. Citizens living along the 
upper tide waters now report very few, if any, shad seen in these 
waters, which formerly were so plentifully supplied with them. The 
same conditions obtain as to alewives and all other migratory fish. 

It has been noted that the fishery products of Virginia for 1901 
show quite an increase over those of 1897. This may be partly 
accounted for by an increased quantity of fishing apparatus in the 
waters of Chesapeake Bay and the near shore waters of the Atlantic 
Ocean. The number of pound nets increases every year, and they are 
placed farther from shore in deeper water. 

While the river fisheries have to a large extent become exhausted, 
or at least unprofitable, their place has been filled by the planting of 
oysters on private beds. A large portion of the beds of the rivers 
before mentioned are now leased from the State and planted with 
oysters as far up as the waters are at all suitable. Much of this 
oyster ground was never known to haye had an oyster on it, while 
other sections were abandoned oyster beds. Nearly all of these 
private oyster beds have proved financially successful, except when 
excessive rains have freshened the water and covered the oyster beds 
with silt, killing thousands of bushels of oysters. The two eastern 
counties of Virginia—Northampton and Accomac—have almost con- 
tinuous shore lines of fishing-grounds in the waters of Chesapeake Bay 
and the Atlantic Ocean. The representative catches of this district 
embrace menhaden, blue-fish, alewives, crabs, and oysters, with smaller 

quantities of several other species. 
The three tables which follow show the number of persons employed, 

the number and value of vessels, boats, and apparatus of capture, the 
value of shore and accessory property, the amount of cash capital, and 
the quantity and value of products in the fisheries of Virginia in 1901. 
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Persons employed. 

How engaged. No. 

ee ee zs roe 

TMEVESSc IGISOCEICS 5a se eeac eamieyaeee ao sicis + ofore = = ayacior eat nice inp ielois ease sist ieeiee ecicine sae bce 4, 430 
OnE Vesse SMaMs POL Sam setae tetas arate warnlem el Seo lneiseee Sats cciew esc cee tedec ce ceacies cites 1,135 
HMUSHOLe OTVOAU ISM CICS ewes ere ette ee ae oie = cs atte fo) asat- slate elas < is[apnisisictefeimabenicis cleinaae aja cissie sie mere 18, 492 
SHOLESIIE Ieper tale eeleeiete ete Merete eine Siniein nina Gloielote s eialciisero talc cere wala wid dciticiekic cc sice me cealieclocece bes 5, 268 

PRG tenliP eee pene etaprsiets ieee seein o Seen Cope MAS ah Ia Gad Se slats ojaStele Teld ote sede bis 29, 325 

Table of apparatus and capital. 

Items. No. Value. Items. No. Value., 

Vessels fishing $529, 588 || Apparatus—shore fisheries: 
MONM GSC Mere sasemcate sol Sy 24Ds lela dee see cls SIMS: eee ea no cache eeead 257 $41, 135 
OUWGMTS ee ee os ete ce 241, 106 Round Mets). << s-=<scese see 1, 590 318, 616 

Vessels transporting 276, 320 Gulllimietsyeste esis etwas *..| 10, 437 50, 035 
Momma Reese sssceee eae Sai eciel| dy SOSy llowesisioa seis Myke mets 68 Bes Mee. Stee 7,444 
Outite. 2=.- 50, 317 WINES) eae he = eect weisics.o~ sas Sais eee 3,579 

Boats sess. 589, 757 Eel pots and spears . 579 585 
Shore and ace 869, 624 Weirs and slat traps .....-. 15 500 
Cash capital 547, 000 Oyster dredges............. 526 7,341 
Apparatus—vessel fisheries: Oystermtonpse 2 seec- sees 9, 478 42, 488 

Seines fa ..2c o<2 eee Sh eee 54 37, 395 Crabiscrapes:.jacc5 seco. <= 51 933 2, 256 
Oysteridredges).-- 2. ses - =< )-.- 435 9,315 Clam tongs, rakes, etc .....| 1,976 5, 574 
Oystertonestes- 22. cecees oe 1, 687 7,318 Mainorapparatuss-accee.e)alncees ces 255 
Clam tongs, rakes, etc...... 359 556 oe 

Ota sseoee oe shes aeee asecees 3, 633, 104 

Table of products. 

Species. Lbs. Value. Species. Lbs. | Value. 

Alewives, fresh............ 135633544401) SI0; 52401 Shad £222 50 265.2 aac. ss 6, 972, 212 $366, 203 
Alewives, salted........... 280, 000 4,900 || Sheepshead ............... 8, 430 348 
Blacks passtess soos ease c ce 199, 439 16, 735 || Spanish mackerel......... 520, 142 44,017 
Biuestishpeteerme eat tetas 755, 085 PTS) Msi COUT 4 o eueeeeedasebodace 806, 827 24, 306 
IBOMILO eee ae oem. 14, 160 Sot |i Squeteseule <==. ok escoke 7,431, 496 127, 993 
‘Butteraishiee toes. oe ese. 1, 071, 860 28) D515 ||sStripediPases-cen -aceeeneee 527, 507 45,177 
Camper seee seme oe ne 127, 930 2 O40F Stuns eOMs--4=4s-5- sere cscs 183, 023 12,161 
Catafis heme ee cn ae ee 820, 325 23, 560 Caviar eee Ne ee a 18, 318 10, 204 
Creyallem eee 468, 791 UBNHaoa| | MOUCKETS erste secememceree 48, 165 927 
Od betneer oem eses ns osheeces 100 Gls | Sloimenirs pees AS asc ancaee 4, 000 95 

CrOaKErste emer terete ce 3, 937, 168 BAZ BV I Miaid o0 La Gee een ee 75 i 
Dees here amaes 228, 172 207 )||| Winbino eres eakc Soro. sce 600 12 
MOIS es cae Ge ee eae Sew nt 105, 815 4,430 || Crabs, hard ........-...... a6, 118,277 52, 863 
WMlOUNGETS see eecesce ane 209, 394 G5 2535s ||; Crabs aSO0ltiesc. |. sj-cek coer 61, 288, 424 65, 972 
Gizzardishad wes sseecere oo, 5, 250 1OOS | Brawiererecas « citase octane 2, 850 142 
Huckory Shag seen ae 448, 600 ane rfl i Net ria) oy oa eo ae eae eee 5, 130 1, 444 
Mogatishi eee mene eee 44,892 , SOOO} ||| UUPTLESSe meee se cetee seacine 56, 897 1, 444 
King-fish 91,122 | Bie Bola Sl Bo oft |en Aee ee ert ee ee tees 15, 377 1, 283 
Menhaden 273,493, 799) | 433; 109) ||) Clams, hard. 2222 ....5.22: ¢ 1, 764, 680 134, 777 
Moon-fish 70, 400 2,161 || Market oysters, natural | 720,988,008 | 1,145,169 
MING U aeascc cle es sercyereet 190, 700 5, 420 rock. 
Perch, white 731, 925 32,582 || Market oysters, private | ¢21,535,675 | 1,476,746 
Perch, yellow 158, 939 4,472 beds. 
RU eeate telercr irs bace ssa teseloee 32, 103 2,848 |} Seed oysters, natural rock.| £12,724, 446 301, 541 
ROMANO Bee ee es se bets es 96, 186 7,549 | 
Deabassize. sasose ates eeeen 2, 200 93 Rotaly. ss eeecslessse 378, 183, 358 | 4, 613, 384 

418,339,831 in number. ¢ 220,585 bushels. €3,076,525 bushels. 
63,865,272 in number. d2,991,144 bushels. 1,817,778 bushels. 

The hard and soft crabs, clams, and oysters above shown in pounds 
are given by number and bushels in the following table: 

Products. No. 

(CHING, OGIRCT 32 So cou SAUER BEE PEER TCE ACE RE OTe ee ae at pee anne Ie aE eae we 18, 339, 831 
CURDIDS:, GUT. SESS Go Sans eel Deere aeons ke | 81 0 se lel a ei De OR PO 3, 865, 272 
CHEVINS a osc ees oSGR IE ODE SE ae Relea 2 ao eee ee bushels. . 220, 585 
Manketiovsters pmatirmlirockal sc.) se eeemen uae aeethes Sy la.. Utes Skee do....| 2,991,144 
Mamkenoustersmpriviate Peds ist sien) a aNytoh seeeh Geltel ule. Oe ccc. de cles do....| 3,076,525 
Necdoysterss matmiralerOCKSa: osu) ase cence cee cou. cee Betioiee Waisas Seeeeee do....| 1,817,778 

Value. 

$52, 863 
65, 972 

134,777 
1, 145, 169 
1, 476, 746 

301, 541 
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STATISTICS BY COUNTIES. 

REPORT OF COMMISSIONER OF FISH AND FISHERIES. 

In 1897 the fisheries of Virginia were carried on in 34 counties, but 
since that time they have ceased to be of commercial importance in 
Dinwiddie and Hanover counties. 

statistics of the fisheries of each county for the year 1901: 
The following tables give detailed 

Table showing the number of persons employed in the fisheries of Virginia in 1901. 

In vesse] | OM vessels | In shore 
Counties. fish are transport-| or boat Shoresmen.| Total. 

2a ing. fisheries. | 
| 

A GCOIDB Cle seals - ain ocniee once anloitetiaeninre a 1, 234 129 2,615 | 447 4,425 
AT@XSnNGTridiass os son seeiee eee fae atae emcees! Starstes eoreerate 45 120). |S osetene cea 165 
CarolinGsstescsecso seer eee eee eee cece | see oem ieee locators SH eee atc 16 
Gharles City 4252 3 fi serena hen Seca ose Ee Bdt ee ER cpreistterceie s 2AB. |e ccoere.saeace 248 
GHEStETH ClO. Soe as sacins coe occ doe ees Meine temeine]| caesar ae 86) Socks 86 
Mlizabethi Citys =5scc ane eraae neon sete 79 63 501 516 1, 159 
LU (2>, eae ae Se a oapne 6 10 297 30 343 
IQ APL AR e oe lat oni Sp lepeis Sala connection eee temas) incense cete| cess serete 165 10 175 
(ENGR eae ee eee Ik EEN 346 73 967 | 84 1,470 
[8 (dnt Waa 76 mateo OEe Der crea SUoES boanoacd duappooroaclbcosnar creer TAG Ha Se deoce ees 146 
WALCTOMIWAP DG cee secre a ene heros esti ofele 141 7 209. sdeceeeemee 447 
AION CUP ese sak «ete scale 21s eratacinrn atl Molar cee se [Clone saeco 1 2 (UF) eeeer se 52 84 
RT OO Gi QITGONES 2 naa e cra niw:s we Peete S/N) Slectolaiw ale rayare 3 QG4 NES ceantes cee 267 
Rain? “George ed -c. Ae = sas aan - ae eee wees Sileeee nr SSe5 252 2 262 
Wing William! 22es 82 eel eens eaten oe 110. 62 256 234 662 
THANICHSTER <6 Sas. sacs aerice aes alten ra ee 405 89 1,773 837 3,104 
IMG G Wace siesta siecle sites sein aramiciericinre 30 111 15689" |.22 32cm steered 1, 780 
hts Glos eee aocoenceeonee aneroppuceSEsex 53 121 1, 639 52 1, 865 
BN SUS CHR OTN oe a aratape arate tas oatmeal 228 21 403 | 124 776 
ING EIROT ROC Caeeesancep odes ae casoecoscecoba sanccoscocca|b obsocteee ae 4 fi eee eS 271 
INOTLO I. coceec ac oer aoeee avo cicee elem eteioemer 628 106 718 1,959 3, 411 
INOXUDEDIDLION eet one eaee ae eee ee ee eee ees a- 236 88 829 370 1, 523 
Northumiberland)-<: 24c<sen2.='stonereee wie 518 49 1, 226 350 2,143 
Je ubiee ew Wao hae pare Gores aa IOd Coe bone caee soceaae copsalberes Hosaoee 585 52 637 
IeTab ELE Dobe Wage sna RO ORC HORSE CoehHasee pnccun—ceccd bade. cossbac 128) | eee neon 128 
1ahoVee\y AML hNe CE ee paedcoe ema conde Godoos| Socousmocone 2 185 5 142 
IRICHMONG dee seaeide Se cae niers seseee eee ests sete 24 476 25 529 
Stafford .. 3 151 10 164 
PU a ete sera wines eae C ctela a plete sfateistalalsieiall efsisiate ele racer’ Shean eke AD Ses a? eset 43 
Warwick osc. to asc stciste ices 27 S460 oe Ss seeceee 473 
Westmoreland 12 394 31 588 
DV OLE h ss cicccis ct teenies saeco crete eemiecieeta 86 1, 424 130 1, 793 

Mote) esc % sec uence e wcite oe Soeee neers 1,185 18, 492 5, 268 29, 325 

Table showing, by counties, the vessels, boats, apparatus, and shore property employed in 
the fisheries of Virginia in 1901. 

Alexan- . Charles | Chester- | Elizabeth 
Accomac. dria, |Caroline.| “City, field. City. 

- Items. = 

No. | Value. | No.| Value.| No.| Val. | No.| Value.| No.) Val. | No.| Value. 

Vessels fishing ...........-..- 163 |$110;021 }....|...--..-|- AP Baceres| Roe Pececres hee pe ace 13 | $18, 500 
PONDALC See ac ccene ere eel 1, 677 1 
QUthE See aceae eee peer reel seer 

Vessels transporting ........- 42 
Tonnaree2s ste See ctes 799 
Op tna esis See at codoc|soacos 

IBORTA RSS fea ee 2 Reo smine 2 2, 927 
Apparatus—vessel fisheries: 

jofesb 00:6 Sen a man en 10 
Oyster dredges....-........ 262 
OYALEM TONER) Je encores se 294 
Clam tongs, rakes, ete .....| 294 

Apparatus—shore fisheries: 
SEINGS* 5 cae escc cose e cerns 33 
Pound NeW! +) -oeeas ances 128 
Gill nets oe oe a. esowinescte 21 
Myke nets 2. 2-Aencsseencoue 3 
DAME hecesaee aceee cee aaces teens 
Eel pots and spears ..... se aLo 
Oyster dredges............. 830 
Oyster longsii-sc2e-hacce mec 1, 647 
Crab BCTHDES emote cedcce coms 933 
Clam tongs, rakes, ete ..... 1, 273 
MAINO GP PANTO s -\-c<cie||=ss 4 

Shore and accessory property.|...-.- 74, 815 565 60 |....| 1,825 525 
Cash CApital owns oscu loc ewes eee! SOOT | eae calllte e eovse oe gers Tele oe an ete | emia BAA eee ees 

MOGR Set cece nate eieta eee | 572,897 |....116,925 |....| 1, 200. ]....| 9,212 12;.985 15cm 



FISHERIES OF THE MIDDLE ATLANTIC STATES. 

Vessels, boats, apparatus, etc., of the fisheries of Virginia in 1901—Continued. 
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Essex. | Fairfax. | Gloucester.| Henrico. | Isle of Wight. Jems 
Items. a 

No./Value.| No./ Value. No.) Value. | No./Value.| No. | Value. | No.| Val. 
| 

Wiesselshishin pres 235. cc cece) tee | Sececis «|Socc)scs~ ack 74 1$27, 875 |....|.------ 35 |$11,175 }..-.. 
MOMMA P Cie Seep Aevics Soho |e (Nace se 4S osc ooSaee Reo eaa ote Sena peceees 346). | jetta as See 
OUTER eee eee Saat ose sae a|lanesamcciecs Beara PLOS 92D) (teeta nee |eccee = 9, 065 

Vessels transporting PING2D WSs sal ecems. oe 27 AS bOOW ME See sasc 3 900 
RONAN P Cs Geceee a eee sees 00s [Sec w oe [earls we see ote eee seds| toca Geer 4B ences 
Outfit AID) lesealaacsee| < Sail ondpo) tenses eseee| acct 325 

Boats 4,275 | 61 |$3, 633 |688 | 25,516 | 73 |$1,619 | 1380) 3,860 
Apparatus—vessel fisheries: 

Oyster.dred gests see ea Noctis) see sees| ese ctere 2 OE Ghgg Baesatic coco norcecnal Geta) apace 
OYRbED ONES eels ais silo cre | eicle'escice ise. /sisis s[scinee 2 228 S27 Bes epee 94 BY foil ack eee 

Apparatus—shore fisheries: | | 
Seinesswanees cose os ceckee 1 2OOH | 4) 85 4500 oslo. we sals Saisi|s. oe ee 2 TOON ek 20 
EOunGmnetseeeereeesoee see Sis toxoco) |40) |) 4 900N 7251) 34400) |e a eee coe: asec nn |honmemes 2 200 
Gillmetseees eee cece ees 875 | 1,601 | 17 | 1,020 |540 810 | 97 | 2,300 |2,480 | 5,582 |724 | 1,936 
Bivlee: Meta ey astscne wes Conese 8 80 | 55 | 1,075 |116 | 1,160 |100 200 24 276 | 40 400 
MINOR esses toelaescsinceesesee|es 5 14 Sees eee une DSO Meas eee alee acs. BON anes 34 
Eel pots and spears ....-..-. 73 NTO} | eeyere' laters aestete senoiledeedode Saale ee 50 50 |100 100 
Weirs and slat traps ..-.-... ppog|posecoc|btcoljesneboalic nse||sococaqc 6 1 Boetcae| sqnoncadlabceladeor 
OVStErsION ESR. secs sete 199 GOGH eras eset OA ez ROO! |leraterel stents © 140 560 | 20 80 

Shore andaccessory property.|....| 2,790 |....| 3,860 |....| 4,500 |....| 375 |...-.. 2;150)|=-52) 380 

OUR tae say ces Sac ce| sx ee LDF 44 | Pare |22198) |= =o |L37, 169 eos.) 4, 614555552 34, 408 |....| 4,954 

Nansemond.|New Kent.) Norfolk. Northampton.|Northumberland. 

fae No. | Value. | No./Value.| No. | Value.| No. | Value. | No. Value. 

Vessels fishing s-2sas2:52---.- 50 |$24,300-)....)....... 112 |$38, 775 43 | $41,817 57 | $126, 550 
MONAT Ee =Seetaseeese we: - el) 4863 | oo <= Seeltesclncmsaice NSO sy Geaeacrsc 469) |sscc0205 21s | Eeeaee se 
(OUURS: coco eeins Soe 2s oie sacs IBS AU ean Serenade sace 39, 830 |...... TAO2S S| Ea es 38, 432 

Vessels transporting ......... TOM TP EB250% ees | eee: 38 | 30, 200 37 | 27,170 15 10, 700 
MonMare sasaesec sec cles ose nO Oy Cos eaacallscce) moceees yoke (Bama ae 4628 Me nk BO2a [secon ee 
Outi see e FOS ees ee. NS OGD Paes leaseesce Seuee BeS6ON somes SiA7Ie pee 1, 930 

BOBS ieee aaeeeecee seine eee secs 189 | 4,435 |164 /$2,484 | 339 | 14,750] 685 | 29,004 791 36, 765 
Apparatus—vessel fisheries: 

SIDES: 5a dag ao OaO SORES Ces CAMBS Meeoeton MBAS Geeraae| Sees GeEaaaae 6 5, 650 20 13, 700 
WYVSLCTHONEG SES east alates ies oie | hate sta aise ioatole| Sais See alle atee oan actooalllnas acne lemmas 91 1, 585 
Oysteritongs = \.22-252..2 45. 152 608. | ..2\05)S0cc6 431 | 1,730} 105 458) See Sos | Stee ee 
ClaNMELOTE Nar AKES CLC os ee ae | aatae alle eice eal nga leercs Soc oe aaculen temess 65 2) Seas eee. 

Apparatus—shore fisheries: 
GIN GS: eee ae sols CSc Sobers 1 200 5 | 1,170 300 
Pound nets 72 
(Guu Olt0VS) toe ee E 
Fyke nets......-- 
Liha s)- eR apie eee es ene Se 
Eel pots and spears 23 
Weirs and slat traps........ 2 SO! aa e2| sees een os Bewesis o5|'s as aioe eee oe | Monee [ee letae 
Oyster. Greg eessese a. 24 ste} soccer cese sls See Soenee nee ceo sossecen ae epee ln assaeees 86 832 
Oyster. tON gS 2a ese cn cose © 206 824 | 28 112 | 826) 1,304) 352 1, 534 664 2,077 
Clamvtones rakes! ete. 52 l1a2-l~- «cans |ecte ieee 15 60 | 219 POE ese Saree 
Minor apparatus: s-<ss+s>-|-.+22 GOK SSsaiheeceetallkstin se 16) |ay=52 Gh S542 s 55 45 

Shoreand accessory property.|..... 10, 550 96D eases 300, 060 |....-. OIE ST Ay ts 2S 85, 800 
Cash! Capital sees 5. 2.2 nace ne |) LOS O0ON | Feel ieee tae everasle 194,000 |...... 383/900) ss s<c080 53, 800 

UNO lsend San deemoay secoel eee iS LeRL OAs | Sepet ES G(T Rea GbORZ9G# | Saesr= 269705975 ara seee 440, 506 

Princess Prince Prince F 
Anne. George. William. Richmond. Stafford. 

Items. 

No. | Value.| No. |Value.| No. | Value. | No. | Value. | No. | Value. 

\WQESEUE: IS VOSS 6 RR eee Osebsal Ase e by See tied Lapeer eet ee ee S| | OR Nat 1 SS0OR| Se seers ms sec clears 
ING TATE VEG and Ss ee es er) (EM ER So Pn Se (| NAG erase se fe secs aaisereieterers 
(QTR Osos irs eI SAISE orate: Sete lbs a DR Ere Rae es ee ak meme | A PE eo ke rs Aull) A ee ato meee ae 

Messe IS Turan SpOLUM ya. cone call omc gee cinerte |e donaleecctne i $300 8 5, 700 1 $300 
Tonnage 
(OND ti eae Pe Dee 

IS fH i9) SSAC ea Sa aE cece eee #4, 615 $1, 020 2, 219 : 2, 480 
Apparatus—vessel fisheries: 

ON SUCTALOTS ayers eras res eee ese | ene | eee | eset le Ee 4 1Gu|iwcats |S sectetdetee 
Apparatus—shore fisheries: 

SEIN ES aac ccein = sel saiseraes 126 | 5,070 1 75 10 4) 220) |\\s.< 5 aniz\|e'e sles metas 10 3, 675 
IROUMORVGTS = ee cow cccueicen VS ae O20 Uh eee apoeses 11 1, 226 94 9, 050 78 4, 660 
Goll save ie ee 210 ,840 | 78 | 2,381 9 600 |2, 060 3, 193 6 500 
JEN TeV 1S) Reta I ea ee EI [ae ge | 25 (1004 eis Sno eeeo 67 660 
ns) Secpeenoee Gaapeeboeceenrone 2300 Saas. Di paceins 6) eared Rossenoaed ehosea acacauccs 
Eel pots and spears ........ 240 PAOG eres ala ctee sisi ais ae = «|S sicicmnel ase sia |Sremenccecle een sence nee 
OystemtOngs2=.J.25285 dae 125 Sia | ee al bees sees lets <isic.< lbrarseeesurs 289 B64 i eteacs | easeetcae. 
MINOT APDATALUISS «omic 5 --|sacea|esoaccaloeea= 1b Be Aron pcanndere] goecer lasenances| seecec 10 

Shore and accessory property.|..... GHOBOM| Saene BOO Seeece 1 660i) 225 45 060%|2-.26-12 2, 960 
ANGUCT IES ke ee eee eee 49°520) |: eee 35.996) |Semen- TOSS32 See ses) 315203) |2ta2- 15, 395 



524 REPORT OF COMMISSIONER OF FISH AND FISHERIES. 

Vessels, boats, apparatus, etc., of the fisheries of Virginia in 1901—Continued. 

King King King er . 
George. land Queen.| William. Lancaster. | Mathews. | Middlesex. 

Items. rae ss : t = 

No./| Value.| No.|Value.| No.| Value.| No. | Value. | No.} Value.| No. | Value. 

Vessels fishing ........... 2) $350 |....]....-.- 13 | $6,000 28 |$86,300 | 5 | $1,950 10 | $2,900 
TODDAZE meas Gas wiewmacies IDA Raaeece eesao| ase NEE eae mec PA a ern DO ee semeers OW |S2asq22 
Outites Ma et es Seer || F820) (bons |e eee wena (7800 |osic.222| 129/951. |=. 2) eas | eee 2,595 

Vessels transporting ..... =iefem = Smietera = | 1 1$1,500 } 22 | 19,250 29 | 17,850 | 35 | 18,775 34 | 35, 700 
Monnere Sete ce. eacccince eerie| Mele SEB BY eae ee CEO al a Be BIG!|554-2<- W90 | Beemens 974 | Bes 
QOuthties. ces. 8..2221.6- 14: Sek ee fie te eee L500) 22.2]. 3; 05001Es-— - 3.4257 la acne Sy OOO eres 5, 600 

BORIS fee ese icc ccecete cea ts 117 | 6, 138 | 99 | 4,600 |139 1,640 |1,026 | 64,720 |916 | 51,785 |1,058 | 58, 035 
Apparatus—vessel fisher- 

ies: 
SOMESE secret ccna cinemas sastellbeeeciss ree letters Boe habCe ane 16'}) 19,400 c sss eeSeee 2} 1,000 
Oyster dredges........- 4 OF Bere | scores Leas Meare aoe) eoriocc. Rees Pees paces icons 
Oyster tongs -=-.-..-...- Spee ere afehidNinck cetels 92 368 36 272 | 10 88 22 120 

Apparatus—shore fisher- 
ies: 

BOING a on tacre aie ei icisiciaess 4 | 1,750 
Pound MeIs 2-.--2----- - LOD 75 a= 
Giullimets ois bceeccaccee 23 620 
Eve Mets.ca<-- -nactn cae 30 318 
EINES < lsd, 2 ais mic{siein.nisie|lmc.e's 1 
Weirs and slat traps ...|..../--.---- 
Oyster dredges......... il 440 2 24 
Oyster tongs ..........- 60 210 |115 700 | 12 48 | 889 | 3,916 |802] 4,843 1,114} 5,846 
Clamitonpe, TAKES FObGs| sae ete ctere | state oll omceletate te ='a'wsa!) otieleatalerel me layerete|[aceiaioie iene 40 120 |seecee|eeeeeee 
Wibbayeetio) hehe SSSA ee oaad lens Sooscad ann leaabondcl Henne 34 |..-. 6) |eeeeee 18 

Shore and accessory prop- : 
(51h AR OO Sea ie 1 OBB i) fs<:5] 15100) Ses eG 670s ee 1155,'530 |..:.| 2,625 |o2co.. 12, 690 

Cashicapitall zoe eseccse see leon |e sees =e oe] see eet 26222|(46,,000) Whitin Sf 1! '73:/000 || '- cio.0 levee tele eee 5, 000 

Totals Ka.sos~ a6 caches 23° 047) 2222/0) O80N=-- 21060183) - oes. 474, 605) ||. =...|118; 907 | 7-eees 134, 008 

sar Westmore- r . 
Surry. Warwick. aaa York. Total. 

Items. : Jot | aa 
No.| Value. | No. |Value.| No. | Value.| No. | Value. | No. | Value. 

Vessels fishing $11, 650 49 | $15, 325 702 | $529, 588 
Tonnage .. : celc20o: [ose seee| weeLO le sacteeee 416s 4eo cee 85 245 score oee 
OUTHES. fascde ccc mssesese ose Dy4aSb. ||-nsaxe 9,845.) 222.02 241, 106 

Vessels transporting : 2,500 32 | 18,700 384 | 276,320 
MOMMELC cote ceidees coe seer || cceiea| seme serail ee vaglereerominre| |i MOON mimereereine BIS) \o.2 ose eee 75335) |e aes 
OUTHEMEA EE tt So teee sce enone (30,0) aere 4,305) |2ooase% 50, 317 

BOats 2 adobe ie cictationnietecis see : : 11,809 | 813 | 40,345 12,174 | 589,757 
Apparatus—vessel fisheries: 

Seinés--Aeses fc eee ea a See at cetraecn eet aoe cee aselle see na) oe ete eeice|| & Cetin | are aetnerats 54 37, 395 
Oyster dredges... ¢ oc cee] ostias Se seebeelessiecp sot aces B46 |) (25180) | ees oer ees =-.| 480 9,315 
Oystertongs ¢ £2 222 ecw seele smacless ee une 70 230) |Lotosclheeseeme 107 428 | 1,687 7,318 
Clamitones; rakes: ete cass|o.saslocce seek ace ols ccc ol emi celf osieie (eielee efector! staletatatatetee 359 556 

Apparatus—shore fisheries: 
SOMES Hee cece ce ee Feee e can Sema elt soc | Sac ool eeeers 5 GOON Sess |S. asaaee 257 41,135 
Pound Mets: 2. shee ssese ees] cece le cee ee ealeceecleeeeeee 57 | 6,250 30 8,800 | 1,590 | 313,616 
Gill nets: soc) eee eto eons 731 | 2,185 | 750 | 1,125 22 135 3 90 |10, 437 50, 035 
NVKO NCtS J -ccecccccnes cosa ste celles ssmimets 8 80 17 170 35 420 729 7,444 
MANOS) SS 5h eoccacienn ne weber Siete see ee wel eee 20 be=See B2) |ees as 15D lsoeseees 3,579 
Mel pots and Spears! see = esse) er oe) seme = <a] ree mel meee ce |lotelan win a10 mein etme! @ewimim | elem 579 585 
Weeirsiand slatitrapase ccs cre| amie mace ismiel| ate =| Neto lale a lave = wimtell Ure cle fetat=in| a nim l= elf nlaintmiacetmrat 15 500 
Oysteridredgess cs 2. ste esol bce sslenecie dsl sinn-=|aceesee 97 826: |. 228 |teeeeces 526 7, 341 
Oyster tOn gs oo ca cawn cence pecealnewe seo 235 940 | 188 636 1,120 4,356 | 9,478 42, 488 
Crab scrapes -...-...... y 
Clam tongs, rakes, ete - 
Minor apparatus ..........- 

Shore and accessory property 
GARI CADILGL Coco vacrecn's co. 

TOT cc ocs-secsrnna see 

a 
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Table showing, by counties, the products of the fisheries of Virginia in 1901. 

Accomac. Alexandria. Caroline. Charles City. | Chesterfield. 
Species. 

Lbs. Value.| Lbs. |/Value.| Lbs. |}Value.| Lbs. /Value.| Lbs. ‘Value. 

| 

Alewives, fresh ....| 477,270 | $3,200 | 38,000 | $202 | 56,500 | $565 | 149,362 |$1,724 /138,000 | $2,070 
Black bass .....-...- 1, 050 105 | 9,914 804 |S aesaas- |S Sesski 5, 500 390 | 18,000 | 1,440 
Blne-fish: >. -252.-2-- 
BONITO see; ose tse 2 
Butter-fishis.J2---: 
Carp, German...... 
Catshshts.. 5-555 ss \s 
Codes sa. eens 
Croskers =: -=-3-22:... 
Wa 2. 5 BAGS ce 
Melssroes sc. celts 
Flounders .........| 
Hickory shad ...-.- 
Kein gafishoes ce... 
Menhaden .......-- 
Manet So58 22s rece ac 
Perch, white ...--..- 
Perch, yellow 28 
Pikes. 5. 
Pompano . 
Sea bass... 
Shad eassiie 2 seese: 
Sheepshead ...--... 73 
Spanish mackerel. . 683625) he DLOGSS Eee saeco ee Sees sae ere ae Slee, Bee al, oo oso ee ec ces eens 
Spotsee teen ee: 17, 405 CGN |e ee | SMS ES WG (Eee A ee (NI (a oh fee 
Squeteague .....-..- BO SOGOR ELS lila teem ce | get Sct am SE cere ol Secs eteral Stawistera/sine | ee ererers leis eretentate | eee are 
Striped bass.......-. 5, 145 340 | 10,916 | 1,045 900 Zale 208795) Ts 248i ee See 
Sturgeon .....---.-. 8,115 CE eee Gl BOSS eerie be CeeSone 6, 840 O32) | see sees se oe 

Gavia Ter ee ela sane aoc cc ese PES Smell Sains oe Ge once eo eects 556 318) ).5 220 s08| Pease 
SUCK ETS eels aa esas eas sss -ne|'a0- cee = ; 3,900 OPN Bee sagede spacer! 3, 300 CO aero eae 
Crabs hard 3222-2—- 80, 000 SON ase See soe eae eae Mee, SSeS AS ok ee eee a 
Grabs; soitt..222: 2. - O95; 104, 46: 8480 | a cccnnch toe once|aneahactoes<cos as Sets cieni] a ciserd =a csineis Ss [eee 
Merrapin—. .- .42<- 1, 230 Ue PER eR ee Heeeeod Hose elee eeSeoen Neretalalalet=/atel|'ofatelelslay=| nism eis eee 
Marni es ae ere yaa eet eee asic ol sic,siosieies | sa dan oeeluicscaccleswsaoe-|taeesos 1, 025 Gl ceed pea 
WIN OPS ee eee ere eel cic vais cicis nin eactiee | soma cea |acisaae ct eeccu se camemed 700 125) sass Ses oeeese 
Clams, hard. .--...:. TROT S520) 99) ABO ere sce Poet acta ict setae | me tetera cial ete teion [ots opmaiete [ake eee steel seecae 
Market oysters, 

from natural 
TOCKNS sess Se -.2 522 ZAOOU ooo) | LAD OGStl mars nents cle alee closers fecmeiser sais sions ters | te meee eta nye |x meee 

Market oysters, 
fromiprivatebeds_|, 3,.320).205 1266, 008:|: 22.5 52-|.<----cl-ssec---|s-cs-=- ScaqeBaqce ssesece Mes scesd lecaoSee 

Seed oysters, from 
natural rock ..... ZEB TOS2905 | TA SOG | ee ee Eke | eee eet Ss eee SRE Secon Basar 

Totally=5. 225. 54, 599, 906 |784,498 |411, 560 |11, 266 | 68,075 | 1.076 | 533,993 |24,210 |267,660 | 8,913 

Isle of Wight. James City. King George. King and Queen 
Species. 

Lbs. Value. Lbs. Value. Lbs. Value.| Lbs. Value. 

Pe wiVes;iesiiveese ssleeen ese ts LS ee a 19, 055 $190 | 1,144,000 | $5, 959 7,500 $75 
IESG Set eS 8 oon ae eae octe See te NORGE tie bl Mae ae Bee eae 900 On| eo eereeeee las cs seco 
Carp, German........ 800 Te Reet etree le crcistciecst eters 1,100 I Gl ete sa cel (ae antes 
Caltahish™ ence eeecae 9,975 333 43, 800 1, 425 120,850 | 3,115 3, 000 75 
Crogkerserssee ses 41, 050 698 600 DON Se Bee nee ere ine ae AE eek ed 
OLE Sa ecg eerie 2,500 125 5, 400 270 700 Ph ee oescertea [ecrem cia 
HMioun@ersae-) 8 ose: 2,800 2 EES, See Ree ae 11, 350 p38 he be et tee ted i Res ats 
Gizzard-shad=s-2--... 9, 250 LOOM Rescate aaa oe re ae ee ea ck Se os oS eae Re 
Perch, white......... 4,475 261 7, 625 686 73,766 | 4,353 1,500 90 
Perch, CULE Werte creat ts RO ER Eee gam sah eho tas Ws lie ae OURS 4, 000 1 BU ES Rasa Seamer 
IPHIK) laa = SSS OSE ES SORE CSE eit camer DAE a anh || PPIs Ce 1, 300 GON ease ec loek secs. 
(SLAVES [se pos Sr 121, 812 6, 463 70, 596 4, 346 162) 849 | 5,259 93, 000 4, 650 
S005 gees See caesar 3,550 V7 al seas ees PSE ical etre Rie peat a eres ne (ae 2 eet sl ae Pe A 
Squete gue ...-...... 36, 800 1,183 15, 000 450 1, 000 AW Reh eee ts Aare 
Striped bass.......... 4,500 355 15, 150 
SHITPeONe.-c--. a ccse2 10, 750 

Caviar .. 600 
Turtles... .. 1, 092 
TOS Grae ee 917 
Market oysters, from 
natural rock .....-- 794,199 DOROUST bem aceced ncccceeee 147,700 | 8,620 21, 000 1,500 

Market oysters, from 
private beds .....-- 525, 000 30,000 | 183,000 QEBOOe ewan s a 58 Shee ee 448, 000 35, 200 

Seed oysters, from 
natural rock ....-... 1, 219, 946 Ags 181. 24 Sp o6e SSSesep esc MaSencecoed] Gsebe ena Eoscerccud acca ane 

Mopel@se soos. =. 2,780,487 | 106,786 | 323,585 20,110 | 1,796,774 | 40,410 | 574,500 41, 640 
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Table showing, by counties, the products of the fisheries of Virginia in 1901—Continued. 

Elizabeth City. Essex. Fairfax. Gloucester. | Henrico. 

Species. = ae SS 
Lbs. |Value.| Lbs. | Val.| Lbs. |Value.) Lbs. |Value.| Lbs. Val. 

EES Ce ee | ae axis OY a eee a | 

Alewives, fresh ...... 258, 934| $8,435] 219, 360/$2, 231) 1, 590, 671/$10, 086 $5, 160/285, 000 $6, 225 
Black: bassy. 22.42. .sieccces cee steele slerraeete.leneean 21,225) 2,040). 2. cdatas once c|bee aes |S eee 
Blue-fish 5.22.2. .22/. ahi, MBSQNSTD EL ATL Cs esses oul s Setccarel| caps selalewe| ioecitole siete siemtatete!| meresine | cates | eae 
BONO Sos seen ose ane 400 1) Ree 4 eee Spe neeeia Reeser pocdesise so aescossebeacsclio~- 
Butter-fish,...-25. <<. D145 STOO 4 Boal) e L7 S00), AUB oe a cic mtereellleiaicta niente 5, 160) /..22= s\leeeeer 
Carp, German........ 1, 200 BGlbve.. cece Gaessrs 13, 375 275 250). .<<a%1o2|coeee 
Catfish) etek See cca tcte tee cescalne once 37,650} 954 49,135) 1,407 1, 680) 35, 000) 1, 450 
Crevallesere 03. chs. TOO SEL|) (SOUS) Sock 2 on Wee al Se Sore ince crete creel 200) 3,098]... -- elec 
Q@rOskers: soo. soscene.: 888),063)|) 13,050) = sheer eeeleeeces| en sneer lesceaoe P22) Pee acc. 
IDTUM WC vccaccecssses 16, 350) BD) hc ces cet i cncecleewccccaealoccss~ =| (04,400! 84d) 2 eee eee 
Hels': 22.22~- tide Cece eee eet eee 5 
WMilounderss. 22s. =--5 65, 564 
Hickory shad ........ 78, 3800 
Pog-nsh hase sessee 30, 300 
King -fish®sscceoe sen 3, 500 
Menhaden, 5.22.--<<2 1, 464, 825 
Moon-fish.-.-3:....2: 66, 400 
Mulletc eed. 5c sie 22, 800 
Perch, white. ....-..- | 39, 600 
Berchs VOWOWi es sere acl emectccaes 
PUKO lp cceess ceo k sl aseces eee 
IROMPANOvs-—ace5 so cee 13, 870 

GHAGI=2- Se loee.. ces e8 272, 507 
Spanish mackerel.... 58, 352 
SDPO Wess scar acest ee = 102, 082 
Squeteague ....t-..... 1, 818, 031 
SUIpeOASSee-------= 1, 534 | 
Sturgeon... ..<.28). DONS! 62142 Sees eons tne nterl| See wislrcresi| sarin eae 7,500 450)-= == 06 [282g 

Caivianicsccssce- ce | SAOOSy Fa; LUG cree cence ceiccen shee memeee leeesrels 910 B46)... .225|seeeee 
Suckersssesseaose eco |] aneoisccclesose ee 165 5 8, 350 IST oc enicice. ce) aceseen eee eee eee 
Within pote eee | 600 1 Dl os wjcraretoreie|e sfessmiel|' bade ee oererell slewiemdel| tise = oreo 2). |e eee 
Crabs; hard) -:.---.---| 15044, 380/10; 934) nceniaceiel mew -wcleteccube coleeerous 177; 000) 1,/770). 22ses| Eee 
Murntless 5.2 52s-c<scn 12, 525 236 | Seeeeoemelecieeee [herent crcteve rol cP Ses ates , 000 100) .<.-2 S22 |eees 
WPORS) cece ices ccsees ewatceeeelshesmars | 12,400). '750)..2 2 isc 8b = oc cael Oelscle meetell cite eel aces ee tae 
Clams hard - 22-6 AZ G64 e Or OLOfserrocee ellen ERAS a ohe| ecaoe 50,984) 4,093)....... pisaee 
Market oysters, from | | 
natural rock ....... 250; 120) 14, 292)! 122 DOO 7 SOA Se cits ete ei emt ate | 818,300) 44,304).......|-..... 

Market oysters, from 
private beds........ | 2, 660, 000/149, 040) 634, 837/45, 345)..........]...-..- 759, 500) 47, 200)......2).55..- 

Seed oysters, from 
natural rock .....-. | 963, 880} 27,538 20008 200) Soest ol eee 1,163,400) 26; 730|55- elem 

4 Wo) oR lee ae 10, 833, 418/308, 971, 196, 967/63, 185, 1,921,940 24, 703 5, 560, 644 206, 887/415, 450 18, 195 

King William. Lancaster. Mathews. Middlesex. 
Species. Se SSS EOeaEeEeaeaeamaeaeoeoes 

Lbs. Value. Lbs. Value. Lbs. Value. Lbs. Value. 

Alewives, fresh ...... 145, 850 | $1, 459 230,000 | $1,725 811,500 | $4, 403 299,600 | $2,796 
Bltie-tish\ss- 2 ssc. sec 00 36 
Butter-fish .... 
Carp, German. Ee 5,015 100 
Gaieish: ) cas -scs5e non 181,200 | 4,580 
Crevalleyc ss foc css.cc 2,720 81 
Cropkersiss. sch cc. cee 8, 850 67 
LD Sb oe Dis ee Sa eS eae eres 
Bel sate ser cn teks 3, 800 76 
Mlounders2:2 =. 722 -=. 3,310 102 
BICKOry SNAG <2 a cisc telcos se bteen| ao ccccse 
Menhaden? 3 ocr nclaccereces|aacccer= 
MMe ee cssne Sonate ae em aaeten | aeeasctae 
Perch, white......... 5, 860 352 
Perch ello w:e nose =.<c| sec ce capieen|eece cece 
SHAG =. cccasecuae sw 269, 064 | 14, 381 
SpaAMIsh MACKErel: coe se sec se |e cinine 
Syof0) c)- die AASP nee oe lesa eal lp Sose Se 
Squeteague .......... 31, 800 954. 
Stripedipass...-.2.5-- 7, 500 751 
Sttirceon’.. 5. s.sece- e 625 ~ 44 

CBWIEI a .5% Sense at 75 45 
Suckers':c 78. G24o ee 9, 250 139 
Crabs, hard) ....5.-..- 1338, 650 1, 337 292, 280 218, 751 
Greibs) SOLU 2.5 5 onsen de 96, 000 4, 000 
TEYTAPI. «<a meiea’sinrs Seabee MESES eee 150 
AMINES S23 comets cab sicker aaa ome ese ee eels eecee are Vata iataehets 10, 000 
lama) Wards: 0) Fe |i eaters eee ees eect cas |salesiatecte 196, 000 
Market oysters, from 
LUT LOCK a2. cecal soho see nee meee 1, 787,800 | 102,160 | 2,044,350 | 114,120 2,168,600 | 123,970 

Market oysters, from 
private beds ....... 385,000 | 32,000 | 1,551,200 | 109,300 585,550 | 47,590 | 1,379,000 | 98,500 

Seed oysters, from 
natural rock ....... 546,000 | 11,700 55, 300 VIO7B. ice canes eel menace sens 2, 800 100 

Notaliscccseccecu 1, 734, 069 | 68,168 | 89,898,270 | 399,806 | 5,201,311 | 227,889 | 7,537,536 | 245, 880 
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Table showing, by counties, the products of the fisheries of Virginia in 1901—Continued. 

Nansemond. New Kent. Norfolk. Northampton. 
Species. === a 

Lbs. Value. Lbs. Value. Lbs. Value. Lbs. Value. 

Alewives, fresh _..... 2,000 $30 | 354,633 | $8, 244 84,280 | $1,032 27, 000 $42 
IBIACKS ASS esis ce socal bose er eee mcs sete 200 LOR Reeesee s| set mee <oe| arate «castes soe Ree 
Bluefish sees oes. oh |anaee ae Seelemas Stee |< lot sl Getieb be 54, 850 1,750 31, 370 1, 383 
BOM TOR Sapte ioteraier eral Pee cetera oem ae sas leet ce Guan [eeiects ae See ae 2 5,310 159 
IBUULEESHISMe sonics eteicratera|ebaecion Becta leemiccaimeslquectoeeeesl ond oad sce | 198, 850 5, 930 21, 200 510 
Garp; German.....-4- 400 16 640 13 | 600 LS -rce cena Sate eee eae 
Catstishy ee 5 ese. 3: 1, 400 57 | 12,600 SADE reese ee eea| ees ooo ccetsie akc Lame US manne 
Crevalletine. cos see oa lcemecencace lowasncoce. 320 10 | 122,650 3, 680 18, 650 405 
Croakersive.2.ctsneee. 16, 500 260 400 8 432, 500 6, 625 114,175 2, 282 
DELP EE eet eee | PR con inne [actince bo |ecnmeme colon eee 24, 500 245 40, 450 1,015 
BOIS) fone mete se ee meeeoa seaiseeecaerlinadsece nee | 320 7 240 12 

5 5, 950 165 
860 82 

5, 410 498 
25, 880, 800 43, 136 

2, 000 44 
| 80, 000 2 BOO! rep uiarsignce s aA semere tee 

Perch, white.. 2 1,700 102 1,120 83 17, 800 DOG en ee eee haa aes 
Perch, yellow. eyed Seavert Fast ell terface e ce 790 AN ats Sere aralllomaeos Gol mea sume ceeloemet we ae 
Pompano ..... yatta | agerereteretatelstaa|| layer a tcteparall aiesa tate ete al [ore ereta ete eral rice teeiiate Ree fee a ae 7,315 741 
;SL0CY 0 Ses eee ei eee 36, 750 2,475 | 292,969 16, 782 131, 290 8,491 12,510 720 
SHOT S1S) OSE OYE VG eg A Sd ese ae a Fae oe | |e od | ee Ie) Cee 340 32 
PPAMISHEMACKETE] ves oa| cre deiaeacic cll por serene oes ee 5, 300 586 72,425 7, 304 
DOU sae eaes Saal ee seen ole enck SUNN aa ea 2g 213, 200 7, 044 42, 955 1,344 
Squeteague .......... 5, 800 105 4, 800 192 | 1,047,410 | 18,548 997, 380 12, 415 
Striped bass.......... 2, 300 184 1, 000 TOON) 2288 eee esac 15, 260 1, 098 
CUTS COMM eter peter peer te see ee to bare lie cht eee | Aes te 14, 205 1,022 2,580 129 

Cavaaryer ee cae | Oe seer | sa csde cos Aoteee ee ques bees | 755 484 70 35 
Suckersist oo 6, 000 180 800 PAA he Secs BoCoeeoed Bene orcter acl ccc rccc 
PLSRD OU rset eee cee Aare sree sia + sie eel ee clatiee cee cl 75 WS « <-acasw ein [Ot oeeee ee 
Crabs eared ter a5 sees lees SOUS sana © 1, 200 12 | 1,090,625 | 10,375 | 1,509,000 9, 159 
CLAS! SOL = Seamer Cem toe se Al sevterecd Cb lina sobre nl Sea cla 2,400 420 let & SiSace oce | See 
EUROS, coer eee eal em ase vcccoelaccceee ce 2, 900 145 400 Siilieice cinerea ee eee 
LOPS ep oe ee ee eianete tins Joos sctleedatenee 1,150 20D) ls Seica kde | Setsaiescc ose Coes enemies eueaeee 
Clams wh and een ses eee. < saul dodet a. Sal occeeec call Meee: 32, 000 3, 000 202, 160 11, 371 
Market oysters, from 

natural rock. ...... B25 4568" GSr698ilsccteaces laces | 3, 483, 620 | 174, 806 715, 540 32,317 
Market oysters, from 

private beds ....... 546,000 | 29,699 | 154,000 | 12,100 | 1,692,005 | 109,197 | 3,981,978 | 245,817 
Seed oysters, from 
natural rock ....... PSI 600) |e 25" 920) | Poseac eas teeeeeeee 672, 700 17,920 | 1,464,470 29, 464 

OLA ees e. 3,152, 906 | 127,726 | 830,002 | 33,320 | 9,887,115 | 377,197 | 35,177,398 | 401,679 

Stafford. Surry. Warwick. Westmoreland. York. 
Species. 

Lbs. /Value.| Lbs. /Value.| Lbs. |Value.| Lbs. |Value.| Lbs. /[Value. 

Alewives, fresh ...... 940, 408 5845756) $2) O84 soceencle ee 
Alewives, salted ..... 280, 000 Hepstiocac| debecer suarecacol lsceseae 
Blaelkbass -s se8s5 05. DG SAUBO Fs ASDA IER alarcince| 5 oprcetersl (SBE eters lore revel erat eae 
Blue fish. see eeneee 800 1,990 
Babee r fisher eerens |e geen cys ctal: cn crema | See MIRE GO ee ee Seed ce| oe ek 
Ckitp ss 5 tease oe ZU TOOH OA ere pete a ae hal tga ceice | etsers eras 6, 000: Gaiensh: ss eee eres. 75, 625 62, 240 
Crevalle ... a 585 DOOCOOE |SRSHaan| eeesa kel oo pemaned beene. ol Been sees 
Croakens Meee cme aera ne | nee e Meee tale eel lies cot O4BN we NGGBide aoe co 
Drum .. etna lino ate) sfeicince) ante eeeienel Creve els et letseteiete al [Clnic eie oe Se mene |Meaeein os 
GIG Samoan ees os 8 Seco sodo Sescaucl eat os ticl eee ae emer eee 700 
HlouTiC ers eee tee se alsa eel ae eae ete hl ade De aliee te co ot le eee 5, 645 
Me ulba cle nepeee yas ce tices se | cee | PR ews (Dee Raat eo Mines eee) 8 2s 
Mine Dee eee. coc Seance Son Reem | Sue 2) iieerd i wie 26 eummanee|E Anat ho * 
Pereh, whites... 22: 33, 710 90, 970 
Perch, yellow.......- 487300) 8 iM 712 | bs ce esos Se See oc || ee ae 14, 100 
KG eco eee este 19, 225) SOM a cena Shel arte hota ee ec is Sell a om nee 600 
SJaGKel <SaR ane Bee aeeeee 23, 280 : 57, 546 
SHOMSean meee eeP seal osc 700 
Squeteague .......... 1, 000 3, 500 
Striped bass.......... 27, 050 108, 060 
PST Were rere tole ae ee ase Gel SLONROO en Gleea sesso Rec ewene (ise oare sc”! 

Calva a eee eee eee Feaes 28 MSO AO Race. Cuter -cac|iee ccs a: 
BUCKCIS Ae eee ee BS (00 |e 1D) maaan ae metre | enn eee Ge Mr NIE soo. 
[SLO SLO ts SO ae iel tarete Seed mee el | eae i ea Re] DS | 4, 000) 95 
Crabs viHard eso ss. 55S yas 134, 200) 1,779} 662,580} 5,478 (CHES) GO deeeeneenallpaeecsede So6e556||0 e359 Boos scas-|)soseede 2,500} 200 RELA PIM se ema soso. |(seboseeee s Sposa Meecceron laaeecee 1, 750 450 
(MuntlesPee as 800, mie ee 675 40 1, 000 20 
(CHEN, TNR Be a Reiser (eae al |. ol La ma Ry ap 8 Uae 167, 352) 11, 954 
Market oysters, from 
RIGIDUM OG se was acte e |e cea eens Se 226, 240) 14,034} 802, 830) 47, 9283/1, 850,450) 98, 140 

Market oysters, from . , 
GUY AL CUD CCS sant ones Sea. clea leceen eee SHU; O00 aL S800! tas acetal enone 1, 274, 000! 75, 050 

Seed oysters, natural 
OOo ss CSebedEs GEOE MRE EM EEae Memmeel iret elt | eeatinn OLN SGOT 225490 eee ceiaieelleeise ere il, 783, 250) 38, 213 

MOH) Raa ssc 1, 556, 848) 30,141) 78,415) 4,786 1,697,100) 58, 891 1, 878, 512) 70, 889)7, 197, 222/249, 845 

, 
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Table showing, by counties, the products of the fisheries of Virginia in 1901—Continued. 

= Princess Prince Prince . 
rs Northumberland. ‘Anne: George. | William. | Richmond. 

Species. a= = are ee a 

Lbs. |Value.| Lbs. |Value.| Lbs. |Value.| Lbs. |Value.| Lbs. | Value. 

Alewives, fresh ...... 4,315, 000/$86, 700! 11,915) $185) 16,800) $198)766, 800] $5,126) 315, 250) $3, 153 
Black bass :2...::.2 .0-| seeemneeel eaeees 44,000) 2,200) 8,000) 240) 20,400) 1,959). <5 5... sa)ocepeee 
Blue-fish® “Giese e ee 56, 300} 2,152 1D; OOO: QS OUG| Ee a mapa len mre =| See et ace late en ere | ee ee Soe 
Bonito cece eas oma Sec eA e et see = 4,810 13) See Sener sere seem seer tot So. 
Butter-fish.s--s.c.... 55, 300 903} 198, 255] 5,807|....... EY cere) Pees ss sero isee- 
Carp VGenmn ance cna. anette |nns cinta ag eee ete 5, 000 150} 11, 350 S68); cicwcacseet eee 
COP TS tk] 1 CER acai es Doe a aR | a Mee ei Mine emer Ol [es Seca 1, 000 40| 32, 300 968) 37,900 948 
@revalle s aose ssss saci) ae dn ssa cee 99: 890/25 626)... cb cl ci occ losis corer oats oases ae 
@roakers. ic. 25. ....5 34, 200 186) 938,520) 8,986) ..-- nae) sce els wice obo bes wiinl dike sees eee 
OPT Gece et Sess eae Lana eee neces 10, 342 10 AB Seo eae om! (eneeienee| (ee Cee pe le. - 
1c) CS 7, 000 350} 22, 000 B80 asec 2, 800) 84) 20,475 845 
Bloundersijws...-----: 27, 300 819 14, 490 210|* coe leer een eee |\n let inim oro] wale 4 = weet ee ene 
Hickory shad ........ 213, ZOE Di OS2| ners = arcatal oni een ameoeenle cer ene |e eee eee 1a ee 
Hog-fishis: Mei cece een lGs de ce sseieicteees 2, 532 Qi ae cdl ewe Seeteateeece ce |\3-2 awn s.a'| Sacre ntaee eee 
Kain Pig) oS scimns | arora tee lsreranioaie 465512) (ol b60\ cote elpesee ee aececee liseicinc,cral| Ciele «wines meee 
Menhaden ........... 115, 055, 034/172, 383 8, 750 DOI wien cn| see cect sicme mere] somone eceemee ae eee 
IMOON=SH yan soms ens eas |seee er te ae eee 2, 000 OO Re eee pecene eee ace \e.siaceie ae aia me al 
IMUM Geta cee Sciaie a alls comer orlsete sae 10, 000 Ct) Bee eee Meee eee pee cioce.< fi apeeere 
Perch, white ...... Ped eeae Sa ce eSoeere 292,137| 8,750 300 18} 17,300 798 750 45 
Perch, VONOW ese owe Pe Sec ce le meson. 19, 250 193 312 6) 12,610 462 225 ai 

Sheepshead .......-.. 850 60 6, 040 TSB). casas clote [owe maieEll Se ots mall we oie ese ele eee ee 
Spanish mackerel... . 8,735 786) - 101; 880) 8,022). =< 35.2 )o cece Sy odie aie NS ee co miei steele eee eee 
(S070) ROSE eee 6, 500 325) 407,260) 125216). 22. |e ce mel | ee -catne|acc com) sees eee aes 
Squeteague .......--. 408\580)%. 7: 00L|1 471,925) 245996 eee celle cere state |aynee eclcl acme eee 85,000) 1,700 
Striped bass........-.. 35,000) 2, 500 6, 450) AMT S- Jo Shel S eae mkt 20,800) 1,721 7, 850 482 
Shurgeouk 2. sc. <a-% 28, 230) 1,571) 11, 465 899} 4, 680 328) 2. <.--.--|'a/5.2.c owic|o oem ee een ae 

Ogvisnrss es. <8 5, 089] 2, 542 850 510 350 210 |i haw wic ws |sc0e mess =o seeeee eee 
SHOE i] PERE eR eC BeennG| teem oe cosa sack se Lecocrodg HaGsoad lpocaaad|dcesecs 7, 800 156 250 5 
Crabs iibard <222 25-222 $165830|) 45812). 352; 000! 2816) 2. so. lec. ccee|atereieeline aos] se oe eae ee eee 
Crabs, soft ----..--2-. 82, 940 7 (44) 2 PBS |2 Saas Aloe cc otal eck seer | tees amie ee ale leaeae eee ee 
Praiwm. <j <iss hoses 2026 e382 2258 ee 2; 850 1 ED, ae ee nee IA Nee | earocins cc) Ecce c = - 
UiGreg:h ole Aeoecese aan BEMee =a 6c) beortmea) Mar Scemoc| rosea. 2, 000 100) << s-.s a2) 2ciecis)| -Swesoete sea 
MUTtless fo Ohi oa cen 9, 200 184 6, 080) 61) 1,000 50} 4,000 180). \<cisseeelaeeees 
TORS ts casera ae sl eeciscrsiate ictal eissreratetel| S.ctesa-oteretotel | aer=tstoiate 210 40) sco cic.a |= sci celle Capa aaa 
Market oveters from 
natural rock ....... di 281140) 73; 358 | 52:0 <isncsiel|eoe sel = | acieeeinel eee Serco emminmns| eee 141,120) 9,072 

Market oysters, from 
private beds .....-. 852400|— 6: 1001) 1575500) 14000) 2eeeseal sescntal sense eee 9138, 500) 65, 250 

Seed oysters, from 
naturalirock--=5.) ess. aessea| eee 14, 000 GU aSeeroe GSnctese Gerace Geacsc. | _ 21,000 000) A 

TOUR ese ce cee 123, 743, 878/408, 9382/4, 427, 149/138, 093/191, 402) 10, 182/951, 101) 13, 569 1, 763, 215 90, 685 

Number and value of shad taken in the fisheries of Virginia in 1901. 

County. No. | Value. County. No. Value. 

INCCOMBGs wa sscsc sasee a 29, 868 $5,108) ||) (Middlesex: s22..2ss22.-.<< =< | 42, 950 $7,978 
Alexandwvia, 2.2 23.5.2. oe5 72, 270 7; 401' || Nansemong®s....-22------- 10, 500 2,475 
Caroline 53.7525 55258 eo 2,475 2977 New: Kentemecer mecca. csc 97, 223 16, 782 
Gharles'City=..):::222--22.- 87, 702 17 b28n||- Norio sacu....0so2e255e26e% 40, 280 8,491 
Chesterfield ..... 2222225242 20, 600 4,120 |} Northampton ............-. 3,574 720 
Hlizabeth City =:--2:-22.s..< 89, 5389 18, 703 || Northumberland .......... 462, 500 83, 075 
J OCSTY cote meee ope eee SAGs 26, 210 3,513: || Primeess Anne ..- <2. .----.- 24,621 6, 600 
Wairfaxe ec. coe isace eee 38, 707 5,028 || Prince George ..........-.. 45, 000 8, 802 
Gloucester: =. 2=- eden os 175, 750 85,150 || Prince William ............ 12, 700 1, 395 
Henrico tii... se. cect ecace 20, 700 4.140) |) Richmond). ...-.2c2e=---a5 62, 827 8, 428 
Isleiof Wight-.2252522 Fee 35, 400 6,.468:||*Stafiord . 2252 yoa- S22 ce a 5, 820 651 
Janes Cityeos28. <0 s5.s ee 21, 731 A846: Surry stccveuecs. saeeecemeee 19, 090 3, 580 
King and Queen ........... 26, 571 45650) Warwick. sctaei cance cos 9, 900 2,310 
RAMP GEOTES a 2s ake seo cet 42, 009 5, 259 || Westmoreland ..........-.- 14, 456 1, 762 
Kelp, William 2 fee. ce. eoe a 89, 688 14; S817l|" Vorkccts vcs cies ses 2tneee 15, 154 3, 536 
ANCHSLCT oc. sass n lo na'= a3 134, 350 26, 765 a 
MaAtHEWE 2255. 50o.0 4. .285-% 233, 845 46, 776 Ova Secon ence hone a2,014, 010 366, 208 

6,972,212 pounds. 

THE PRODUCTS BY APPARATUS. 

The products of the vessel fisheries of this State amounted to 
277,812,456 pounds, valued at $1,080,475, and those of the shore fish- 
eries to 100,370,902 pounds, valued at $3,532,909. The yield of the 
vessel fisheries consisted of menbaden with purse seines, 262,877,262 
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pounds, $417,765; oysters with dredges and tongs, 14,749,490 pounds, 
or 2,107,070 bushels, $644,169; and hard clams with tongs, etc., 185,704 
pounds, or 23,213 bushels, $18,541. In the shore fisheries a greater 

variety of apparatus was employed and the products comprised 
upward of thirty different species. Seines secured 9,987,821 pounds, 
$122,774; gill nets, 3,204,111 pounds, $133,171; pound nets, 34,620,083 
pounds, $673,789; slat traps and weirs, 84,780 pounds, $2,559; fyke 
nets, 668,837 pounds, $28,453; lines, 8,415,124 pounds, $105,894; eel 
pots and spears, 47,700 pounds, $2,132; minor apparatus, 320,103 
pounds, $25,976; dredges and tongs, 40,488,639 pounds, or 5,778,377 
bushels of oysters, $2,279,287; clam tongs, hoes, and rakes, 1,578,976 
pounds, or 197,372 bushels of clams, $116,236; and crab scrapes, 
994,728 pounds, or 2,996,184 soft crabs in number, $42,638. 

The following tables show, by counties and species, the quantity and 
value of products taken with each form of apparatus in the vessel 
and shore fisheries of Virginia in 1901: 

Table showing, by counties, the yield of the seine fisheries in Virginia in 1901. 

Accomac. Alexandria. | Caroline. | Charles City. |Chesterfield. ela pet 

Species. Se x 

Lbs. |Value.} Lbs. | Val. | Lbs.|Val.| Lbs. | Val. | Lbs. | Val. | Lbs. Val. 

Vessel fisheries: | 
Menhaden .....-. AQSO 77, O00 RIO 038| aan once asec sie eeeee = one leseeaente| cece ee see al meccies Namocoblosoe 

Shore fisheries: | 
Alewives, fresh .., 800 TD) 53 Sak oe ea scse 25, 000) $250) 139, 500/$1, 625] 36,000) $540|......|....- 
BIR CKADASS etre ss ol fs gsc cee|lscodone ONDA S734 ieee [ene cie 5,000} 350} 18,000) 1,440)...-.- eee 
(Chin) A ape D Reese EE cererecn Sceeecca leebisette Mttacie leer Eaecrs 2,250 45| 30,000)  900)....-.|..... 
(CHIPS a) Be ee laa eoeeena mecemed IGES7bls 2483 |Seno-e bese LOO) 64:1 G5 O00 | ine240 | Renee eee 
@roakers). 3. =: ...- 8, 150 724) eee eoe ees acerca aaee RSSCEROH |soogee Socosed seaase|lboaced Beer 
TWINS eee ao aisle = 1, 200 1S | one ee eee ete| eas ellaes ser Ee SCOSS| Gocco SeacaoSe Fopcece Haast: Van ae 
Flounders........ 10, 250 PANE ean leecaes| Aaesee) oecee ASE Ser Bachoal Sroetere oceAc Insc tate 
BIKCKO ELAN haga] Baeansoscel aobetad notes ael spseee | Ea sese eases 43500 aes 50 |e S ser alee ee ene | 
King-fish........- 4,150 ee ES Sets Sr eee [react Rep ees sell betes aeicecae sel (enced eet gts ee [ame OO Pere 
MUE tee eee 36, 800) 2 EB Rois bosece SSCs lonea EAsenood Mapaec Stars ne See oar 1,800, $46 
Perch, white..... | 1, 100 43) 3,400 70) eee S| ese 10, 342 712} 1,800 LOS |HeE Sac |eene 
Rereheyelow a.<)| saccsceass|nonce 13, 150 Pastel ae enan| Bemee | 10, 467 300} 1,760 BO | aera Eee 
Rea een sets ee ah els co senegaleasceels 1, 050 SERS on ae! Faced BoSCSBaal Oeess| Heceare] Smbeie eeaee! lems 
Sean DASStese scent 500 20 erseje eens | ee sisal is cntee lessees os ciel orseir em lee a mtoc| tre acraclGeeeoel asses 
Shad eaetis See sos 22 } 513 BDI es ete Sears |Sanee ll eerers 26, 606] 1, 495} 18, 900} 1, 080)......|....- 
SpOltss=-sceeneee ee 6, 905: 290) Som ea lecsece Tpposod losaee esSpoGc5| Ges cas leserenes| sess 3, 000 60 
Squeteapuc es...) 19.480)" 3) s47 2 Sins e feseesellso5c0 eugsseags| bocscq|/seasebe|Sooeec 1, 000 60 
Striped bass....-. 300 TSP LONSIG)| Ae 045/85 seme eee 20 8190| 248 Gee aos|sesesslseceealseoes 
ULCKCTS jars sia stapreet tata eatele ioe Sin Seeel ee casein ck = colnoe sce oaaee 3, 300 (aE Ree See Reece dope pteae 

Motalsesacs see 190, 148) 5, 450) 54, 605) 2, 803/25, 000) 250) 289, 860) 6, 632/112, 460] 4,343] 5,800) 166 

Grand total . .|40, 268, 048} 80,488] 54, 605} 2, 803/25, 000) 250) 239, 860] 6, 632/112, 460] 4,343] 5,800) 166 

. Isle of ore King King and cated Essex. Fairfax. Wight. James City. George. Queen. 
Species. es = 

Lbs. | Val. Lbs. Val. | Lbs. | Val.| Lbs. | Val.| Lbs. | Val. | Lbs. | Val. 

Shore fisheries: 
Alewives, fresh ..| 10,000} $100] 1, 204, 671/$7,529)......)....-- 10, 000} $100) 28,000} $140)......|...... 
BIB GRU WSS) S se etee lle caer |e See TORSO al) Reena eed] beeceaa eosece SEeesid Heeaas| Sanets eaeeee 
BMG -fishyacemeteme Necmoce le scemalSacencte sce |Soc wes | boca clsnde calle eR eone Sesees 900 36|222 ace loesseic 
Camp mectsists- ost alee cos | acne « BADD Ie TOS A S00 Mahle eee eeeee sence sik ace smeeee Pease 
Caltefishias.cseesee 2,500 50 18,955) 506) 2, 400 (oy SBOCaS OSeeE 52,750) 1,056] 3,000} $75 
Crogikerss ea sece | aexcreura | aentel ac onecocn tecces 2, 500 Gye pecos poe Simaaes| ereees ate se [Ean 
[Mlound ers) aes a= | o2beee a Seas ee tse sanl eee cws 1, 875 SY aos ocea apse Soseere Pepe! lsoese baccos 
Gizzardisha ds <2 )5 sah. | See ea emcee does sees BR 2o0l CHOON See Sess 8 ee tel. aoe eect |s--==- 
Perch, white..... 2, 000 80 5,510} 300) 1,000 BOS eh bless. 20, 100) 1, 005} 1, 500) 90 
Perchiyellowiss als: secede eecne OS400 EEO Gee enos| eet sol eee eee ee 2, 000 70| ease pace 
Jel Bane poceeerel Mecrcre eecae 850 elncioeoe| aonb Sa eonesed | Saacs| Heeoccs| Socced pseGce eee 
Sha d!sacten cececct 15,000) 500 Cle PTE OSE) lee ees Sees re se ae 2, 875 87} 1,500} 75 
Squeteseu Gre -ac|ssae oe |-eeeeale ase aeceme 85650109 | esseeee ues Tl O00|s, -40/heenee [se aies 
Striped bass....-. 3,000) 150 Gia ate) (fal CBs) ae ee Reeser) eee 58, 600) 6,470) 500; 50 

en | ES sl ae a essen ee aera 
Mo taleeryc aes. 32,500} 880) 1,320, 453/13, 618/17, 475; 429] 10,000 100 166, 225 8,904! 6,500) 290 

F. C. 1902——34 
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Table showing, by counties, the yield of the seine fisheries in Virginia in 1901—Continued. 

| King William. Lancaster. Mathews. | Middlesex. Nansemond. 

Species. = [SS Ee eo 
Lbs. | Val. Lbs. Value. | Lbs. | Val. Lbs. Val. Lbs. | Val. 

| —__——_——. 

Vessel fisheries: | 
Menhaden ....-.-- eee eee ,- -/81, 402, 194 |$127,520 |...----].----- 

Shore fisheries: } me oa) : 
lew Ves ares Ose titi OO Sl NL 4| emterscre sere lore ccraserereler| a meleiele ale imme 
Carn rock ica seen 775 1a Ae eed? Ee Snead accra |Saaaoc 
Catfish. 2. -<..-.- 18, 000 ABO Ge cece cial tine tactona|s—mcriel een er 
CLORROTS ee se eee Sole oe cake eat cacinlaminac oe cehe|eseec eres cote keene 
WIG Kel>) SWF) eae ops Aerie 3, 066, 666 BNO see seroma cee 
i Goll) eae Se ee Sole es Re oe oan posbiancas 2,500 | $50 
Perch, white ..... 2,900 ly (2 eater Feri a ints eee IS eamcae 
Rerehy yellow: s5-|.ccsseee| os enne- 3, 000 GU eeethe. ard neces 
Shadistescn-o-45-- 7, 650 AIO) | 88 Feccael Seate obec cess = line mente 650 
Squeteague ......|..-...-- |decou 22, 500 TOON esdereelteeets 18 
Striped bass. ....-. 625 63 600 B10) PEO enone 40 
SUCKETSi---cec- 2, 200 | Spal ateaet cone = |-neeince-e|----- seelas bed 180 

Totalo..- 5.2 143, 150 | 2,255 | 3,092, 766 4,100 | 2,500 | 50 | 1,194,500 | 1,826 | 23, 500 956 

Grand total - = 143, 150 2,255 |84, 494, 960 | 181,620 | 2,500 50 | 3,194,500 | 3,826 | 23,500 956 

New Kent. | Norfolk. Northampton. | Northumberland. |Princess Anne. 

Species. es 
Lbs. | Val.| Lbs. |Value. Lbs. Value. Lbs. Value.| Lbs. | Val. 

Vessel fisheries: 
Menhaden ....-.-.]..- sSeudel boon eaossballasaecse 25, 858, 800/$43, 098/113, 538, 368/$170, 109|........|--.---- 

Shore fisheries: vi 
Alewives, fresh ..| 328, 502/$2, 980) 780 $9 
Black bass ..-...-- 200 Ose a see aeceees 
Blue-fish .......-.- | Sisereee m | ae nice 8, 000 240 
Catfish = 2422325: 3;(000]) )L0b|sseeacnlacceces 1 
Groakerse cet alo eee se ieee 160, 000} 3,100 
Migunders eee lsaee eee eee 38, 4 161 
Hog-fish <5 5222) |Jeaceseu acces 10,000) 1,000 
Bein Oars eee ne |e eee] across 1, 000 30 
Mullet o2ese aac bel cceaaced| sce es 10, 000 200 
Perch, white..... 800 64) 15, 900 468 
Perch, yellow.... 790 ATF less rate eiaictesate te 
BHad ec oecemtess ee 9,354) 604)2 2.5.5 sloesce.. 
Spamishimackerelllte ocecdieccsac|s=cecrelscteee= 
Spo iseees cesar sos lecerensl omens 104,700) 3,269 
Squeteaeue 2 << os cen ellewccise 77, 260) 2,125 
Striped bass.....- 200 20 \ereisiete \eiecmice 

Totaleasccsece 342, 846) 3, 833391, 040) 10, 602 782,500) 20, 830 

Grand total ..| 342, 846} 3, 833/391, 040) 10, 602 25, 928, 035) 45, 912/113, 562, 768| 170,889) 782,500) 20, 330 

Prince Prince Westmore- 
sei as George. William. Stafford. land. Total. 
Species. 

Lbs. |Value.| Lbs. |Value.}| Lbs. |Value.| Lbs. | Value. Lbs. Value. 

Vessel fisheries: 
Witte lyase sel oe Sel he ese Boas sacl esos leonasocdel loops 6 best oped ncsosen 262, 877,262 |$417, 765 

Shore fisheries: | 
Alewives, fresh ..| 6,000 $90 500, 000 $3,125 | 580, 000 \$3, 925 2,980,253 | 21,538 
Alewives; salteds|escesclecco a sal asec eee occecs- 280,000 | 4,900 |. , 000 4, 900 
Black bass ....... | 8, 000 240 | 11,990 | 1,140 | 28,000 | 2,792 130, 204 9, 966 
Blue-fish .....-..-- reese ees ea OR Pee ae (cers a 800 82 36, 670 1, 146 
Canp esse = ss-< a= | 5, 000 150 | 8,759 290 2,000 60 60, 500 1, 663 
Gat-sh 2. 5--<<:- 1, 000 40 | 25, 300 758 | 26,525 767 214, 905 5, 900 
COS ROT Kein: Lanes, a aE a ee ee | i ee | et a al | ete Me caacd fe sAcicad 358, 150 4, 657 
MDW oo oe catalan we clas ce eel cous ares an aaeloemaee aa caaene oreo 1, 200 18 
MUG ers se 2s ose So cI See eo] Se cea Ee eee ee eae ea eererats | eee 18, 375 526 
Gizzard shad..... eS eae eas eee Co Pee ee = SAS esto eS Aca ea eae 5, 250 100 
HMickorwenadasss leet cele cece d| ieee |sacea| actos sito | eee ete |e ekeerwenctal| erent 4, 500 150 
138i) eee eae Beene Ieee) SaeeSsee bosered Mose eer ed reese bate rece Memcrecs 10, 000 1, 000 
BGinip-fine ts cee ce ceecee ccc cute tcise ec Meee  etnetere all cee ier ee eSapcrorcte tacos 6, 460 302 
MenbAGED Ss: nat ews siclecereedleecne ee | is tals ee Sot CA Same eeiloee eee 4, 261, 166 5, 046 
MUlletiancccacevee|sexeecaleameucalacer dace |e EE De Crate MER docs be toeo leas 59, 1,570 
Perch, white..... 300 18 | 10,650 465 | 19,950 998 | 37,500 | 1,875 425,802 | 15,345 
Perch, yellow....} 312 6 | 7,860 272 | 10,600 358 | 14, 100 423 93, 689 2, 268 
PikG ows. e3s we nu| oh deena ekeae 2, 466 185 2,675 1) eel ees yf 560 
Sea basse. seca caat ee cbs Jalec che scoters eee alma cron c | Se eal pete Aentace | a tera 20 
Shadi see $.150'|. 180 | 27,2001. G80\|' 12,480") =827)|-2ss5sscly scenes 183,002} 8,011 
Spanish mackerel 2.222. 2. Sac -eerm seal eed dle ciecanieccl| 2 let taeeyn ete ell tein 60 
BpOt ee ee ee ee aleeea ad | eeteeean meee poeta oe | wadueee 700 21 270, 420 8, 297 
Squeteague: <2 222 |52 coe | eee clereetane| eens. 1, 000 40 | 2,600 104 361,770 | 11,702 
Striped bass Gopretdes si eeiena an 16,400 | 1,331 | 21,850 | 1,726 | 28,000 | 2,240 194,114 | 17,468 
Suckers Aiea ee 3, 000 60 6, 350 ny fi) ees ay WS 20, 850 466 
BUD-fehcc-ecencee RR et se RS eer ee ee ered In aye 4, 000 95 4, 000 95 

Total sc. .J% ‘18, 762 | 724 |613,616 | 8,306 | 992,280 |16, 276 |115, 750 | 5,557 | 9, 987, 821 122, 774 

Grand total --/18, 762 724 |613, 616 | 8,306 | 992,230 |16,276 |115,750 | 5,557 |272, 865,083 | 540,539 
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Table showing, by counties, the yield of the gill-net fisheries of Virginia in 1901. 

Accomac. | Alexandria. | Caroline. | Charles City.| Chesterfield. hares: 

Species. 

Lbs. | Val.| Lbs. | Val.| Lbs.-| Val.| Lbs. | Val.| Lbs. | Val. | Lbs. | Val. 

INE Ba SeSe ace faecae mosdeia Se OOO! G202|5 = 5s-sloasce. 9,862) $99) 102,000) $1, 530]...2..|....-- 
ISI ENele of tec een se ee Re el a Sooesd Saseed Beene eeeocs 500 AQ | ee ely anne see alaeaeee 
Bluefishases-=s--c- WSN) Mis ccodsse|bscé5e)e She5s)ecedso| becrecad booeee HosoeG5| Seceode bosss 5) eseane 
(Cin Se So ge seas 6 esossa osicsee| bso codddl pceaed pesca Meedod 2,000) SOS sree. eee ae SS eee 
Kame-fish’ 2-22-2552 300 10] A Se 8566 pecsce he eod Sances SSCSsehal Goose Doesnt) Meee rer area Nacectas 
Mulleteso33 55025. 23, 600 70] Peeae ate a|skee aloe ce tel aoas Se] eo Se secede sod a] Ses aciaisellasceinei 20,000) $400 
Chad eeeres pees cts |ecectole ues 289, 080) 7,401} 4,500} $180} 272, 650/16,033) 53,200) 3,040]......|.-..-- 
SDPO seeeent cee = si QU) See se8Sel bsseéal ses aod|leckendl econ ennalsSa5celbasotood| Fe sesoe|lsséacq] nacces 
Squeteague ......-. AA OOO EE a sot ce ietel| sensor Paminie cell stacietatsiats| e\eisiasiat| eis arises arate ies 400 24 
SSO eos ose psa laanese lseeaoosts baccss| jesdeol lsecsog GS40ls “S82ice Ave cela. sacle cacee se eee's 

CAVA aT eee ce sas | eee elles t= ca] ecislehieis oteceicts |= soe eeinesciee BHG|ta (S18i Seeeeee [tase deal tories leuee es 

Motelenvns 55 29,700} 903] 327,080} 7,603) 4,500) 180) 292, 408|17, 402| 155,200) 4,570/20,400) 424 

Essex. | Fairfax. | Gloucester. Henrico. (Isle of Wight.| James City. 

Species 
Lbs. | Val.| Lbs. | Val.} Lbs.| Val.| Lbs. Val. Lbs. | Val.| Lbs. | Val. 

Alewives........... 3, 0001 $30|5 cesaslemeeee| as sceclaasas © 265;,000/$5;/72D|he- =.= -cla=--55 9,055} $90 
Shagrss sss 2e6e elcis 48, 835| 2, 014/91, 200)$2, 736/11, 250) $750) 72,450) 4,140) 121, 812)$6, 463) 66,096] 4, 046 
LUTE COM sr ase seecee | haeactan|aeeekelloerecsle merece sece ns |aateics|eoacescalestend. 6,900) 516) 10,750) 860 

Ca visige ee se cee | eetoe onl Meee he] Seeman ls seer «(ate Mac|osethslacnaeeec[soenbes 880) 513 600} 336 

Totaleseesses 51, 835] 2, 044/91, 200) 2,'7386)11, 250} 750) 337,450} 9,865) 129, 592) 7,492) 86,501) 5, 332 

Kin King and - ay 75 Nanse- 
g George. Queen. King William. mond New Kent. Norfolk. 

Species ‘ | = 

Lbs. | Val. | Lbs. | Val.| Lbs. | Val. | Lbs.| Val.| Lbs. | Val.| Lbs. | Val. 

PANG WAVEGS Sere m cess camo bet cele cinc ASE5O0 $18b|s eee |soee ee DAS OS a GOA0 | Seee es |e 
OLOMKEES eee eee lee ccs nick eae llawannrelnc hae sence «| newsece|oceworlbeosssl teen coe Vseene 50,000} $650 
HI OMUNC erseeeer eee || Meer ees | cates. |e Saleen Saeee oo leeaemes |e Suc caleeecen baeeeee Leer 3,000} 150 
MTU A SS SS Cos occ] eerie pase Seren! tetera [Se cea Sere ries meen | seers mes tas aera oes eel ee eee 68, 000} 2, 040 
Shad Gate ccessncs ase 33, 763/$1, 284 4, 575) 258, 234! 13, 759) 9,275) $662/283,135 16,146) 55, 800) 3, 965 
POLS er memree eis cee eter Seis |Sctew eels clew etl ae eines |oseecccllmcceaes|coscealenicceullscesses|S sects 24, 000} 1,500 
MGMELCROTI Che sates t Se al. eee | ee Beal eer Ree she etal ac Be eae nose 43,500} 815 
MUI PE OMe ry erie aon seccera| maereeia| are 625 7 SE Rae BSS a4 beceesc Geren aeainaec Gereee 

Caviar 22 .s52-5. (525. 55|- See 75 45 otha |e hasecl| aemcmjotal = occ-|Seacea au faeeoe 

MOIEC Sse 52 33, 763) 1, 284/99, 000) 4,650) 277, 484) 14, 033) 9,275 662/308, 066 16,395) 244, 300) 9,120 

Princess Anne. | Prince George. |Prince William.| Richmond, Stafford. 

Species. 
Lbs. | Value.} Lbs. /Value.| Lbs. |Value.| Lbs. |Value.| Lbs. |Value. 

TALC WIV.GS sise= d-saece| Gbesaeace|tie snes 10,800 | $108 | 116,000 | $870 |......... ay 64, 000 $480 
Shadbas.css-0 s2sense 24,500 | $1,950 | 153,600 | 8,622 | 23,600 715 | 141,512 |$6,065 | 10,800 324 
SUUTP CONEY case a cera ote ee sean es 4, 680 CAS eee re FO ety Ne lars 5 Steed IP SRR | Ie ta apes bade 8 no 

Caviar sa ss3sc|eae sss c|boaasher 350 ZOE Ser ace ce | Soeeere| stenoses | vicette-pecceeee| beceees 

Rota ls... We s- 24,500 | 1,950 | 169,480 | 9,268 | 139,600 | 1,585 | 141,512 | 6,065 | 74,800 804 

Surry. Warwick. |Westmoreland. York. Total. 
Species. ——— | umeie : 

Lbs. |Value.| Lbs. |Value.| Lbs. /Value.| Lbs. | Value. Lbs. Value. 

INTE WIV eS eee Aone 668,648 | $9,643 
Black bass 500 40 
Blue-fish ......- 8, 400 288 
Catpiecancacces-- oe 2, 000 80 
Growkers 522522 sn. ce 53, 000 695 
Flounders.........- 3, 000 150 
Kanocnshinacteec-2 2: |cnce ccs celoo seen lnc ote aenecoe 300 11 
MUM etmesstees se s|taccaseelaacaeee pececines|seobe ce 126, 600 3,710 
Shades sa-ess-se2 5 66, 815 |$8, 580 | 33, 750 |$2, 250 | 2,219, 907 | 110,799 
SPOUSE eee sce eas| oss sretcicicic!|ee cece seem nne nee aceis 36 | 26, 400 1, 566 
SCWIG RET SING) SeAenang DOCS BEad packed Soecsces) sanecae | 51, 500 1,031 
Sturgzeons-..-<.---- 10, 800 756 40, 595 3, 336 

Cawiati acc coteceke 800 400 3, 261 1, 822 

78,415 | 4,736 | 33,750 | 2,250 111 | 138,171 969 | 3,204, 
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Table showing, by counties, the yield of the pound-net fisheries of Virginia in 1901. 

Accomac. Caroline. Elizabeth City. Essex. Gloucester. 
Species. = ———__—_ 

Lbs. |Value.| Lbs. | Val. Lbs. Value.) Lbs. |Value.|} Lbs. |Value. 

Alewives.....------ 476,270 |$38,185 | 31,500 | $315 | 258,934 |$3,435 |206, 360 /$2,101 | 344,000 | $5, 160 
Black pass =. acs. 1, 050 HOD intoiore re -taie \aisis vinn| wine nacncee|oeecice -|cieweceve|secsinnelececcts cis/sielamcmanm 
Blue-fsh<<.cs% eo Ue Oy OU als ec cas [liveries 42896 ("T0087 | .cc:canell aoe wc callonesese eee ee eee 
IBODILO Resse se eeeee 3, 640 QUOTA PS sesecssiecoe 400 1D ite io-s:0.0:i] isjc/ma ats] wicieie.s ela tee | ee eee 
Butter-Ashy-s.-=..-- 17, 005 BOL leaccemoslec sees 145, 100 | 4,353 | 17,300 413 | 172,000 | 5,160 
COHN N= er ce sen sod) base Jose boccecs| Reaciacac| ase 1, 200 bol BEBE Sees bprese ser soccsc.- 
Catenishyon.c oss cons 750 30 | 1,000 O11 ee mses) esses 32, 750 844. |\.;. 23-29. 4/5 eee 
CreVallGiene. tose cc] ec ccc cemeclercened|seeeeeetcetes 1005561 ||)3;009:)-5- 2.2. 2|-2 eee 103, 200 | 3,098 
@roakersic.:.2-2:-5- 88,665!) 1/669}. 2.--.9o|5..28 676,563 |10;499i) -- .22..5|5-2 nee 412,800 | 4,128 
IDEUIN eee ce = 58, 320 ADV Gl ocecansa|seecse 6, 550 (iy fal Peel (Scooter © 34, 400 344 
MGS a aneeee - oo eka senceerceelesesine=leserpeedlecsa-|eneeeae tae senses 16, 900 800)|=--2.- 22 4| Beene 
Flounders.........- 17, 955 py Ol aenoae ce | Raa scr 25, 564 BE «lane = enn| sates 10, 000 300 
BUCKOFY SHAG 2s oslo ceo cece fl om atisloec cnc s[erecae 18; 000) | pL 889 Weeae cee elses ce 68,800 | 1,376 
13 Coyne ete oa oe cece a qdel lsoconsc acnoccud kocere 300 bn Reeesece eeseerr prmespetes occceo. 
Kine-fishs...o-: 2. 3, 500 140!) Sczscs 3] shcocce| si comeeeee hee 
Menhaden ......... 1464; 82bi,1:25980) ic-ece-cs|eccan ee 344, 000 688 
Moon-fish .<..<-.-.- 66,400: || (2: 057 |... cece seceeclleaceeet eee eee 
Mullet és.25e2..655: 1, 000 20" See a bose ans | coese cues lone eee 
Perch, white......-. 3, 600 116 | 4,310 V7B. || =. a'ce/cjatotarae | eee 
Is woliy, WOON aes ae aooes Soon Gd eonnoe a \Gocscoc dl Sccccalloqodnneps|lbacosas 125 GW Besencpecs |ososso- 
Pompano) -------- = 13, 870 997s ee ee |S eee 10, 000 700 
SHA akes coc anice ci 272,507 |18, 703 | 28, 550 999 | 516,900 | 34,400 
Sheepshead ....-.-.| 600 | 47 |..------]------)--- 2-2-2 2 - |e eee] eee ee eee |e ee eee |e eee ee eee |e 
Spanish mackerel..| 68,625 | 5,968 |........].-.-.- D3} S020 4, 40lal caressa ane aie 172, 000 | 13,760 
Spotecpessos-s2as-2 6, 100 DAM eels \lercricse 19, 082 881 Leo ncsc|scca ae) amecnaenes| eee 
Squeteague ........ 250; DSbil|) 6. Dolglean areca tseeeee 1, 448, 631 |22,529 | 18, 825 385 | 206,400 | 3,096 
Striped bass......-. 4,545 298 900 72 1, 534 92 | 4,940 306 3, 000 210 
Sturgeonis.-+-.----- 8,115 TiS ctaee al cme see Pela eJyl | kOe eel eecse = 7,500 450 

(Oy ab pesaeead HescSascen beceteoacorecra peace 3) G08) 112,207) |e aocecen|ecesaes 910 546 
SiO KOM Ae SA aa 55a pon soenees| pcdeesolscascosn saagcollsnceéaseoe| |Ssoona- 165 Dl. scearsierete| enero 
WRG See ee Soe | eecieet ere o| ne cee eine ee nario 600 p38 ese eee Meares bere Secon oe 
TMuntleS=o5 2- 5 2 sec ecess ccn5| sescises eweeim ase Peer ats 12, 525 DOG nee rs| ements 5, 000 100 

Motaleseaseses 2, 986, 966 |35, 828 | 38,575 | 646 |4, 782,004 |82, 387 |3825, 225 | 6,031 |2, 410,010 | 73, 516 

Fairfax. james King George. Lancaster. Mathews. Middlesex. 

Species. 3 | 

Lbs. | Val. | Lbs. | Val Lbs. Val.| Lbs. Val. | Lbs. Val.| Lbs. | Val. 

Alewives......-- $86, 000I$2,,557)...---2|--<-- 1, 116, 000.$5, 819 230, 000/$1, 725) 811, 500 $4, 403 299, 600 $2, 796 
Black bass ....-- Bet) 8811) Beene lsccee| Beocebres lsoosee Gookdagse seneco| bpe-Sapscc|lpeinaas||amocico-)i------ 
IBJWG=fSh 22. cbc lesencbelececce| senlcwe eect slceeeanaealansses 6,500} = 455 9,380] +369) - 2258) |Seaaee 
IBUbbERsSD. asc ols ocr lowoeies leases [scene commie hee |x Sele 109, 500) 2,310) 37,400) 752) 77,950} 1, 252 
Capacities cee 4, 150 (Be a oe | eee ee eee ee Oe eee Meets ee ahe te ean selrhe ccf nc 
Caltefishise cen. =e. | 14,800; 440} 3,000} $105) 63, 600) 1, 924 5,600| 168)s. 0222 -2|7--28-|snccee seeeeee 
G@roagkers 222 cscs -| Sec cos] eed a |eace ec | Soece lee ccesse|eecoee 75,600) 756) 68,500) 805) 25,800) 508 
(ito Reece aed Seesead bocoec Sreccs pcccd scesoomon Formos 7, 560 (hd Geeeebreel eee joes. manos 
NLR ee rere ete la tee eres etirre ten oof ereterete | eeiote mere otal ereteranees 3,600). 240). S 2... 3-05). -<:- 2 | ates eee 
Flounders.....-. ee csood Beoseclmeaese|loaaae 11,350) = 331 3, 140 O4 «x 5 sain S05 | aie crenata | ee 
1a hte eyargcleh: (0 WSS pee es4| Babesel beeces toasc Gocco doen bacacs poncenosd > Scene 83, 750) 2;.680)- <=. 2| ose eere 
Menhaden is. | hoe cee|e.csoe |e sec Se cel seeeeeces emcees 433, 330] 435} 135,000) 140).......]...... 
Perch, white....| 14,350}  717|.-.---|....- 48, 466] 3, 064/....-..-..]..-- #.a\| eiarere-arece/are'| ararelermn| Meera ee ee 
Perch, yellow..-| 5,400} 192)......|..... 2, 000) Ci) Sees eee Emenee Meesce nescecc|scocn- 
PUK OMe yo se Sena WeZ OOO mu S4 Ete aa eects o felters iterate lf are ete ete | Srere iene etait | letetereterel| mrestntetertate | Serato a 
Shadieseisecen tc 470, 225/26, 765] 818, 455/46, 776/150, 325) 7,978 
Spanish mack- 

erel so.c02=5--- 33, 800} 2, 704 875} 189) 3,150) 252 
SpOtsseeeeeee eee 2: 500) ) 2B). cco See cece een 
Squeteague 224,000) 3,730, 143,250 3,135) 96,250) 2,647 
Striped bass..... 8,880} 830] 7,350] 882) 67,259) 5, 913 2,800) 168 7,200, 576 30,000 1,800 
Snihe ONE Aas Sane ees Poesec| apenc loscnd Peeeaetses heeeoc 6,475} 389) 28,800) 714) 1,800) 126 

COD gt:) eee Pee) Meee Pe See RA eee ee eae 1,200) 720 900 =. 360 130 78 
Suckers ........- 38, 000 r|;] ae eee eee (ae ae PATE Sefemieeise (saserel Gaorccores bead Sac cnsc/fe os 27 
TWIT RIGS eee sale ear oe | ca docel pase mel aoee| beisere acini] lelaiees | Coteeetrsieel] etait ace 10,000) 200). =s2s22|(2=oeee 

Totales- soe 455, 255| 5, 824}22, 850/1, 862/1, 434, 886/20, 999]1, 615, 730/40, 760/2, 150, eae 049/685, 005'17, 437 
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Table showing, by counties, the yield of the pound-net fisheries of Virginia—Continued. 

Nanse- Prince Wil- : : Westmore- ae ; aoe iat Richmond. Stafford. and York. 

Species. : : 

Lbs. | Val. | Lbs. | Val.| Lbs. | Val.| Lbs. | Val.| Lbs. | Val.| Lbs. | Val. 

| ie eee, 

Alewives........ 1,000)  $10)150, 800/$1, 131} 315, 250 $3, 153] 296, 408/$1, 970) 584, 756/$2, 934).........)...... 
iBIAC Ia bass asses | aeons GU TOA Sent Cece ease 40750 |C4 025 | saree | saan |. Sees {eens 
Ble fishies ces | sece te aemeen [aeosen. | Semece |e cae. Jodecio {||FoasonAsimoneaa 140) 6) 7,600} $228 
SELLE =1IS al a | Nee ee eee (Sescece (ek ona | tage ces Peo 24) can 50a00|5o8ego)'Gcancced|sococe 27, 000 810 
Carper se bee testes | Searee insti) eh Rae eee seed G5 250) leet ee | eae es hee des | sme 
Catstish asec esc: 200 7| 2,000 60} 37,900) 948) 38,400) 1,278) 39,090) 1,234).........|...... 
Crevallegener nse ec s| sae naan | sm cieraliatine wetec lotemaclte ceceee sche Se lsees einai ten ane 20,800; 624 
Croakers .......- 250000 a0 20|seees 2 fess oe Ae a A ae ea ee Wc ee i a 538, 000) 8, 125 
PUT teeta tate lapetete ail yas ae ca [tae wane | Seamer fle esol sueie ceiejatell als Sinsto)| mroeies cee [joe ooicic |e aeeemela ceelae 900 15 

1D Figueras Rae eet Real DEBS 200 Siac steerer eee see 
LOUIE Clie etter tere ol ae ete | note (Mert ace Stee cori Soe tenen neem 5,645) 184 400 12 
HGTV IGE Sep case IE [SOG Me ieee Ren area Aine et All EES Al |B ee a | So oe 240,000; 480 
Perch, white....| 1,100 45) 135760) 688) — 605970) 2° 805|25 5.2 52.-|es5-- 
Perch, yellow...|.-..... LPT COOL, DLS) eekeree eee Ses Cees A ee 
Ke paeeeeeee ase le Sed 600 (50h emcees eee 142850 | [1461s Semmes Be men de memes Sal 
Shadpes aac. 5, 950 DR Gh eee ae | Lae Pa 54,996] 1,663) 52, 800] 3,520 
Squeteague ..... 1,000 WOO ozs ietcec|ssseee | 90! 36} 122,000) 1, 850 
Striped bass..... 1, 800 482) 5,200) 520} 80,060) 6,393)......... |------ 
PLUTTeCOReee meee esos laces =| Snes seal ac cee ase eee a see calc eee eas oc. jotcote 8,700) 609 

(CREE sa g0sa Beees el lasecnn BSeee se Nmeoed Sse pesce) loreeal Mecresise obec Serer ere er 1,500; 900 
Suckersis-cpt ee alscnes BES SSE ES los tote cle mecinnleco sacle oesme meyers aes 
PRURUeS Seem a= cara h obo eee nokie ee otaee elke denise ls aecoalhasaadeals écises | oes cess|enaeae 1,000} 20 

Motalsenese 18, 050 9,548) 453, 468/11, 467) 816, 757/15, 2683/1, 020, 700|17, 193 

Norfolk. Northampton. Monnuzber, Princess Anne. | Total. 
Species. 

Lbs. ‘Value. Lbs. |Value.| Lbs. | Value.| Lbs. |Value.) Lbs. Value. 

Alewives........ 83, 500; $1,023) 27,000 $42/4, 315, 000! $36,700) 11,915 $185 9,945,793) $78, 644 
IBIECKADASS see. eae woe aecens bedsessaeSaceeos pececosee eeeeces as Aaeee (Beene 47,760; 4,704 
Blue-fish ........ 46,850, 1,510) 21,600 972) 28,800} 1,292) 74,880) 2,278 315,935} 12,201 
IBOmMILOP Re pee sea ox sees nec oae tee 5, 310 WHO steer ate elle stersteeete 4, 810 159 14,160 5387 
Butter-fish ...._. 198, 850) 5,930) 21, 200 510} 50, 300) 803} 198,255) 5,807, 1,066,860) 28, 451 
Carpre--=5-. 082 -: 600 1S) Saset meee |= see eee lise eaisiceee |eriscmes «leven Sees | enacts 23, 300 581 
Catzfishiess.2-c22 Veineeene ers ccrstee | Me lasstseaetctal ee else teen |e cietne nen | oidiaralo aera! eines once] gece 3 | 239,090) 7,058 
Crevalle ........ 122,650 3,680) 18, 650 AQS |e sehorian | stenisis cs 99, 890) 2,626) 465,751) 13, 442 
Croakers ........ 172,500) 2,375) 42,175 442) 31, 200 156} 725,020) 7,426) 2,859,823) 36,909 
IDS bbs Sco 24, 500 245) 10, 450 1 Us) es See ee ee 10, 342 113} 158,022} 1,434 
ES) Eee a | ea a steel Sie ehaiayal retctetess te | re cnuate tea ara cate e eeosel | Sed ecto reya, dl pe arets atte eran cree | 41,075} 1,793 
Flounders. ...-. 19, 550 662 5, 600 154; 27,300 819} 11,990 220 188, 494 4,097 
HH CKOTyeSNaAdias see eesse et ae meets ooete ale a wee ZB 200 SO 2882] eae meses lerosene | 444,100) 11,277 
Hog fishversepeee 1, 200 120 860| te? Eee eenal Sacer’ 1, 032) 104 3, 892 336 
King-fish........ 6, 950 246 3, 100 QO ss Satass| nes one 46,512) 1, 560 60,062! 2,236 
Menhaden ...... 440, 000 840; 22,000 38/1, 516,666) 2,274 8, 750 50| 6,355,371) 10,298 
Moon Ash. s- sess | eeeeret eens = = 2, 000 CR eeee Maton 2,000 60 70,400; 2,161 
Mallets. ase 2,000: GO) esa es eae Seat eee ole were os 2, 000 60) 5, 000 140 
Perch, white... 1, 900 89 Fee eee se pe mee ilk Ries oe) 1, 887 43, 148,583! 8, 133 
Perch, yellow. sc|ssesccen< Hage feyetata | Stsrate Staraiornl lone arelsi| ayete = esnistellleis sis cic eicinersice cell awit sine 36,600) 1,418 
Bike reese ac cee | jeeeoasae [Bera oes | mete cne | bret one iemeiae Sia oud weir liss cea cenfeceieetns 17,650) 1,695 
IROMIPAN Oa. 22 see eames se eee sere 7,015 PAL eee aac eas 13,016) 1,040 96,186} 7,549 
Shadi tacscss.. 75,490) 4,526 12,510 720\1, 712,000) 88,075) 60,050) 4,650 4,548,978) 246,010 
Sheepshead aaee|eoes seca sec coer 340 32 850 60 6, 040 183 7, 830 322 
Spanish mack- 

erel an seee acc 5, 300 586; 72,425) 7,304 8, 335 725| 101,880) 8,022) 519,742) 43, 957 
SPOtsepeeee eee sae 84,500) 2,275) 16,840 407 6, 500 325) 248,260) 7,446) 383,782) 11,206 
Squeteague ..... 883, 650) 14,963) 863,700) 8,396) 405,980) 6, 897)|1, 365, 925] 21,016) 6,128,546) 97,301 
Hiripedibasseemac sce sess acctocshomeds ccs lat sehee 39,000) 2, 500 3, 950 297 274,168) 21,673 
Sturgeon. *:-.-:. 14,205) 1,022 2, 580: 129] 28,230) 1,571] 11,465 899) 142,428) 8,825 

Caviar sees s: 55 484 70 35 5,089} 2,542 850 510 15,057) 8,382 
BUCKETS Seeweecs sents ot se |sraoearne sceciciene ebleaacan-lanastelcelacescee| Sb no cccle scone « 3,415 55 
RATPOW S22 e012 (6) Nl aire paeee | Sema ai=s|mcte= site's |iaatieseo | oetee sce clesceee 75 1 
IVY ry ome erertsiars | stetetsas ne |opests |e nes |e ac eta mg aetins| sets col oeeeas cals eacteso 600 12 
ETUC eee tes |e ta a bea ne Iisaace ae aemaadollcieeac ccllacecaees 2, 850) 142 2, 850 142 
UTtICS a eoc- . Sa" 400 Sljasasleec|crecetels 9, 200: - 184 6, 080 61 44, 205 809 

Totalessos- 2,185, 425) 40, 612|1, 155, 725) 21, 017)8, 393, 700| 145, 305|8, 014, 649| 64, 957/34, 620, 083) 673,789 
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Table showing, by counties, the yield of the fyke-net fisheries of Virginia in 1901. 

Accomac. Alexandria. Essex. Fairfax. 

Species. eee eee 
Lbs. Value. Lbs. Value. Lbs. Value.| Lbs. Value. 

AT@WiyeSscc<<<cecococe ccc ROO NI | SRO bac ce petetate ec iatetere a ate wo oc om oretee | aletnte ore le mtn tele 
Black Dass ...< swa:-far ee slaeseaeeaae [eae se cee od eee 6, 625 $600 
Grp ac cw cceee eee towers cameeep are: see same |e) orks OOO ENC maU ee mnie tape eleaete 3, 800 83 
Gaiefignt eee ea ee alceriee ee 1, 600 #40 15, 380 461 
Be) Seer a ce Seen ce lemon cenleace stellt mL OUU Mia BOOM Soe eae letctee arate 1, 680 é 
Plounderxs <---5--<-- SESS SOOO 8122) | tee ee ace clans mecie cere cise = ats | eee te eee 
Perch whites. .csc-c-sec-o|) LODO” | Ae A BOON 225 ion oe enna win mammal 7,110 353 
POLED AVOMOW ot --252-che-s|onnweseeec|ernesees| | fy OOO | Bn Les Mee en noo cera 7, 650 249 
Ter ea ee Se Ree | Pete rl eran ll ak lI KEG) |e eb em oat 1, 637 145 
GGA DSRS cc ccc ence cc ccm ecct ee be AOOR | © oD Re eit cree a tere mic rcl ert etn | fo ererece | ene 
Squeteague .......... caete & RUBO ES MG o SoS ahs cto ae wietell erwtewin minie oe] le! ein anim! al Simin imitate tet ear 
Striped} bassé=: 22-5. s2..5- 24 1, 350 81 5, 800 492 
SUCKeIs sesae eae see =| eeieseinies olsen 3, £ [PA ketene tA eae ee 5, 350 92 

Motel. * ba edocs 2,150 81 29, 875 860 2, 950 121 55, 032 2,525 

es tee e 

Gloucester. | Henrico. Isle of Wight.| James City. Nansemond. 

Species. SSE aS 
Lbs. |Value.| Lbs. |Value.} Lbs. |Value.| Lbs. |/Value.| Lbs. |Value. 

Carp insane aac cw teem cs can Da hI)) | on ¥25 8) SS See se basorso| Secescc macoces 
Gatehishiosts 42h eaos. se 56,000 | 1,680 | 30,000 |$1, 200 | 5,075 
Gromkerse oso. see ean e sees ree anen pec cssal a esisiee = [eerie 5, 050 : 
Wels Ses seesen sees 6, 000 DIO Stee 0 eee ocak Seta | eetoce 
alors (ssn gogo e ar Jane an eene lsooosos Aososacs beens 925 
Pereh) whites 2-22-55. 60,000 | 3,600 | 15, 000 900 | 3,475 
Tho Rjeges eee ee as Seema aapoocbe lsonabad bconsoc|marscsc 
Sqmetesetle sos onc sce oe lle ele me eiaiciea =| sim mg =| oneal 2, 500 
Striped bass. ----- .--<-.-< DSO Noa emeee | seems 4,500 

TOtaleecce ope 170, 200 | 8,524 | 45,000 | 2,100 |21, 525 888 | 52,125 | 3,011 | 13,950 472 
Pn a) ea ee ees 

Norgbaitp: |’ price “| stafora. || Warnick. |) Meine 
Species. Ale ‘ | Eee 

Lbs. |Value.| Lbs. |/Value.} Lbs. /Value.| Lbs. /Value.| Lbs. |Value. 

Black bass ......- 6,250 | $625 |. 7,400 | $780 |......2-|..-2-0-|0--05 eae 
es 1,500 45 | 3,450 LA BeAaoeecs pocecc 500 $8 

atefish: 2-235 Sotaacesescle 5, 000 150 | 10,700 321 | 38,000 | $100 | 1,650 50 

1 Ts oa at a SF S00 || a NOH er eetel be. tol oe ae eee 15 
Perch swhites os sasseseee 2,100 it aaa eae beaeacee 550 50 | 2,500 125 

Perch, yellow.....-.----- 3, 750 150°|' “9,900)|) 24001... se8e|8e. oc sc| cee seen lee 
Pies ee eee nee eemae 1,175 Tal rs 186 |-nounonsl: saceee 600 30 

eI Ys (peepee emer ALE bt fk SS Se ee As eis a met oacda accoacs 900 60! | ncn cee Seeeeee 

Striped bass........-.-.-- 2,500 PIU Pare sea oseces 400 50"). Xe 3 cee beeeee 

MCKETS) Cec oo ncee ees 4, 800 96 | 2,400 COP AR eeonal ocemon poccescc|atcsoce 

UAL Gril Ca: eee ie eg eel | gna eens 8) Re ea eeeno ss adodson jecce ase sosneede leader: 675 40 

MOTH Ase cee eee 29,875 | 1,572 | 35,550 | 1,544 | 4,850 260 | 6,425 268 

New Kent. | King George. | King William. York. Total. 

Species. a | En | ee 
Lbs. |Value.| Lbs. |Value.| Lbs. |Value.} Lbs. |Value.| Lbs. /Value. 

Allewives: 2.24522. 252124 -- 1,200} $12 sO) eats.) eaan gon haaecee 9, 350 $95 
TeV) atl oY ae ee ea | ee Oe ee) Bee on4 Gecoreds beceseo baosk ase) socio 20,975 | 2,025 

Garp eee ee 23 cei 640 13 4, 240 Sbulte } cde bee see 41,730 600 

Catehishe here ono. sex. 9, 600 240 (68,'600)/ $1, S90 Ee eee sestne ena 247,430 | 7,424 

Crevalle-c. oj ..5 252505 320 10 21600 | GEES. chee leeee eats 2,480 75 

Cromer) soc sess le. os 400 8 2, 650 53 | 8,200 | $164 | 22,800 424 

Melee ete eo eceeates 320 uf 2,120 EW Bees Aescc 15, 360 472 

Migunders! 2s 2esee es 160 5 1, 710 52} 2,600 78 | 6,395 174 

WETCH ILS noose ine 320 19 2,120 DOT dl eeceyas | oc es 110,600 | 6,689 

Perch, yellow .........---|-------|--0e2ecfeen- nc ne|e ee ene e[e nce cnc e |e nee ne e|eee eee eele eno e- 28, 650 786 

Pile = ee hee ee ee |) B00 OB Reine aol minwinte n | ora mnininte| mlm salar 7,412 593 

Sea Das. oon eee Sa essen cl ee Ss eee| See cre So] 5 Seca ewe new eninen |e mee ewe |S women 400 22 

Bhad 227 Neues 480 32 38, 180 212 240 16 | 18,150 870 

SpOts. 2.50 < kone wees enw ssleserinwe pena msic|- ew eisce|or er mee |mnanw anal noes ote 1, 000 20 | 1,000 

SQUCTCADUIC occ. cence eaten 4, 800 192 31, 800 954 | 7,000 140 | 51,350 | 1,494 

Striped bass¢s-°--<..--.5- 800 80 5, 300 530 | 38,000 180 | 54, 5, 692 

SUCKECIS oosoc- sce eecewees 800 12 5, 300 LU Bepaeerarsel laeaeec e 22, 150 

Grabs hard e-oac<ceeadsosc 1, 200 12 8, 650 iil MESSE etic 9, 850 99 

MHTtleS - «= so cec ce cclccs secne|seaceec|eumicces|t) A800) 9°29 |... 222 c] Seen nem| pale Seem eee 1, 155 69 

WEITADID j2cc sone niece cree |p cones |orn=ee| pee Gne|sanacns|saneeene|nnmabed 1, 750 450 | 1,750 450 

Total 2. -ccenweee 21,040 642 | 13, 480 567 |140,780 | 3,958 | 23,790 | 1,048 |668, 837 | 28, 453 
a 
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Table showing, by counties, the catch of the weir and slat trap fisheries of Virginia in 1901. 

Henrico. King William. Nansemond. Total. 

Species. 
Lbs. Value. Lbs. Value. Lbs. Value. Lbs. Value. 

PATO WANVCS ets(ci2' a /2)0i5 oe 'sic'e sieisie= 20, 000 $500 8, 400 POA. || 5 dhs winteiel= atoll eleicie,o 6.206 28, 400 $584 

| ; 
Accomaec. |Charles City.| Elizabeth City. Essex. Gloucester. | Wight. 

Species. , : 

Lbs. | Val.} Lbs. | Val. Lbs. Val. | Lbs.| Val.| Lbs. | Val. | Lbs. | Val. 

; | 

Blue-fish..... 1 5AB0s | 45s |e bee acl haearess 339, 480 |$10, 184 | 
CaS ese aa Se Sa cma pte seaiellic cele all cieeislal|ivts wcisigyw'e 30 [sic wee o's 

OOs: Zane esos 100 BN oeiere aa ieee ie seia aetna teceeis ee 
Croakers..... B41600) |p G04) <a -ce oe: moan 211,000 |} 3,181 
Drm eeesse BASTION O26 tel eee cnc sl eae 9, 800 
Flounders....| 1,530 BO le cecoealeeeece 40,000 | 1,200 
Oss tisheesees|S-ese ss. - == |lsetnercileeemer 30,000 | 2,100 
King-fish..... 23,300 | 802 |....... |bScece VieteinateSintetellmcmate’s Ss 
Perch, white .| 2,300 66) sc <ce cel srecisse 36,000 | 1,800 
Sea bass.-..-.. 1, 300 OL | ssoseee|ias sees ecccieatalliaw aos 
Sheepshead .. 600 PEE oad her Wool aaeeeeece| Meter eae 
SDOtSses soe -- 35800 |) 195) | S-Seeiciels-<= = 80,000 | 1,600 
Squeteague . ./130, 900 |3, 707 |.......|-----. 368,000 | 5,520 
Crabs, hard ..| 80,000 | 580 |.-...-... Seeser 1, 044, 330 | 5,937 
PMG ES Seyeios merase reicialive cise tO DD choles Se Aree ele arses. 
TOSS Meese nist icicee weg] == =~ ROOF CPEB Net Sc- cto |e ates ernie 2 

[eeee ees Say Aer ree 
Total.../311,080 |6,403 | 1,725 176 |2, 158, 610 | 31,610 | 800; 20 |177,000 | 1,770 |70, 200 | 1, 856 

! 

ee King = +175 ¢ 4 : 
James City. George King William.| Lancaster. Mathews. Middlesex. 

Species. : 

Lbs. | Val. | Lbs. | Val. | Lbs. Val. | Lbs. | Val. | Lbs. | Val. | Lbs. | Val. 

a Fccreen | | 

Cat-fish ...... TOR8008 $270) /o- 222: |o--00¢ MESO aL 0), || eao85 Hollascedeogoegaacs| eqcesce|aseerccalseeeos 
Croakers..... 600 BE Me ere reyets | shia tere | pas eye. leer senerauall lots ercretac eteicie rolls sercie'exoeew call ercteisiaeres Rees 
Striped bass. . 300 Oia [Pacrate te fo | ke ore all elope mista nrerstotecs | eiseieie cto Sreinis asl eisioe miele (oe sae celle siete ae eee 
Craps hand ios |Sssie seal ic eee |oce eel as 125, 000 | 1,250 |292, 280 |$4,041 |218, 751 |$8, 280 |100, 831 |$1, 537 
PUPS! See ece 1, 092 540 7200) $86. |-2ce- 2-2 jeogeces|:déa-otellaonaaed Soo seced| seceee cl eccscoce Poe 

Total...| 12,792 | 372 | 720 36 |191, 000 | 2,950 |292, 280 | 4,041 /218, 751 | 3,280 100, 831 | 1,537 
i | 

Nanse- a Northumber- Princess miata New Kent. | Norfolk. Northampton. land: rae 
Species. | | 

Lbs. | Val.| Lbs. | Val.| Lbs. Val. Lbs. Val. | Lbs. | Val. Lbs. | Val. 

Blue-fish ..... Ree miMeta ise | tates 1s | tte sereisocterersl| smersaeie 9,650 | $405 eerste sesese 
PE WUON SES Mae epee eral spareiors stare cis cl teciaiall eae mc ae loo dea |umaweeatocleneeeels eee ts ke Se 
Croakers..... SYOOOMESGON|Seeease lease: 50,000 | $500 | 72,000 | 1,840 26,000 | $260 
ESI 9a SC oon aeciceen Gens SRaesed Eeeke SeseGease aasecee 30, 000 E00) boadacedpeehose baSsepar|ocose< 
TBO Sab Sa S| Geena | WE GaS SSCS OE Cees ic eae eel PRC eee ess Ieee eneiaa eae] |e .| 1,500 150 
LEGHAVORIETS| 01 SS | Peep Re ee NS ae ey a eal be a | ae 1, 000 85 Sees ome cee 
BS DOUs tempest selliacica: oc] sseten| wotioee sleeben|uaemne ceahc cuts 20, 000 750 10, 000 300 
Squeteague ..| 1,000 | 20).-...../....2 43, 000 645 | 87,600 | 2,630 20, 000 300 
CSUsTeTy ayy P Yop YS AN a Ys ae HB | Ss were ed bee 2,500 150 
(Grabs ard ee |e nes se eee lr ns eee 1,090,625 |10, 375 {1,509,000 | 9,159 (316, 830 2 |352, 000 | 2,816 
Murtlessesesceisecsscelsee DEOOON Plane eerrerealse cyclo acca aqcnaoc sien ssl ea cusune |aoeeemelels anemefactreas 
TOMA yesercciecis| arse elec HO (Tf510) |e ee ce, cite ene Sl ae [Sey Resear ees al etme ns (AB RA ed bat 

Total...| 4,000 | 80 | 3,350 | 225 |1,188,625 |11, 520 |1,729,250 |15, 769 |330, 980 | 5,186 |412, 000 | 3,976 
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Table showing, by counties, the yield of the line fisheries of Virginia in 1901—Continued. 

-] . = a 
Gee | brinee Warwick. |Westmoreland York. Total. 

Species. Ss! faee 2 

| Lbs. Val.| Lbs. | Val.| Lbs. Val.| Lbs. |Value.| Lbs. |Value.! Lbs. | Value. 
=} | z = ei | Rasa 

eal ray PEE Ae ole cr ere pene ee 40,000 $1,200 | 894,080 11, 974 
Catefish «202. 2. Pea lice Be seo eal aes |leeee Ral Reval seus 80,100 2, 078 

OGG op ere scales neues cealozeucen 
cipakers Cee | on eS 10, bbe 
hy bbes ae aoc 73, 9) LZ 
a oe Bee | rp 530 1 aoe 

og-fish ..... a 3 3 1, 500 } 
MEP ANSE Smale sos s}es cee tee ae bin 24, 300 887 
rere white.) lec See Seller eee Lee 
ea bass..... sa : | 2 
Paap = BESO eE Bees) eee BS ae 5 ne 
Spotsi ose eeies|Secccscfocc-cloewcas 7. 125, : 
Squetes sues c|---se.c|oncee|oeeeoee 838, 380 | 16, 465 
Striped basss.| os scec|asncclewccstes 2, 800 186 
Grabs; bard ea eee eee aS od 6,103,427 | 52,764 
Turtles....... 1, 000 | $50 | 4, 000 10, 737 516 
TOPS eet etie ca] cs se sallsamacllecelsices tacos aswere | Saoeee aaeseces 1,150 205 

Total... 1,000 | 50 | 4,000 | 180 |82,400 |1, 000 134, 200 1,779 |1,044,580 12,078 |8, 415, 124 |105, 894 
| l 

Table showing, by counties, che yield by eel pots, spears, and other minor apparatus in the 
Jisheries of Virginia in 1901. 

Alewives. Terrapin. Turtles. | Frogs. 
Apparatus and counties. §|_—————_—_- = : 

Lbs. Value. | Lbs. | Value. Lbs. Value. Lbs. | Value. 

Minor apparatus: 
NGGOMAGS Stes ote coe nc es allele cmaisemiel siecle | P5280") BIDEN. ste ce cierensellloweniecc oles acentee ss | See 
ID SRORAe er taievote a cree ciais tees |e ainte ae ell semerccie | Pe ont elll ever see cea oy cberet tan anal layer see ee 12, 400 $750 
LGTY Ohl aaa omeseR Base cSed Hecke iaese) Haars Kaa kate reel Sco Scee Peemocm ba ocepbce 917 168 
MaGHE Woe sea ocencaves 
Nannemondes---.c-sccmece 
Newrkent, 2. eeecsteo. 2c 
Prince George —.25-5.-54-- 
BiahOrdie.sscceccwcce ae eees 

MOAI Fee an eis ace aee 20 3, 380 994 800 50 14, 227 1,078 

Eels. Shad. Crabs, soft. Total. 
Apparatus and counties. 

Lbs. | Value. | Lbs. | Value. Tbs. Value. Lbs. | Value. 

Eel pots and spears: | | 
IAC COMMAC? Sasac acca ee sissies = 3, 600 SIA Gao nessa leo seal eee weasel stoacene 3, 600 $147 
LOSS ee ene ra ae 7, 200 Bie eget eae) ey arhee Been) eee ee 7, 200 360 
Isle of Waiehtes-.sc cece asco 2,500 IVa ee ORES Nae eerie aAmeae ce 2,500 125 
James! City e228 Stee 5, 400 7 eee eral (Se aera ae see 5, 400 270 
Northumberland ......... 7, 000 350 | ees a sh ao canta) LaPeer soe 7,000 350 
Princess ‘Anne)=--<2s2--2=- | 22,000 BSO in| Bact wore erercl bel elotoete | ara ona | eee 22, 000 880 

perli7e 7004) 02) 18) [acto eee- [See eae Secem ce eed eaemenee 47,700 | 2,132 

Minor apparatus: | 
PACCOMIAG an se aitiare, cio sotto Se acre ec ce eee ae eae eae eevee 99,056 | $4,210 | 100, 286 5, 004 
1) Ga asic Be eee ees nee) eee Soe oe 12) 400 750 
James City ee chien | eee ce oe tee mac necteceReeee lsaucadacké|uaseaeers 917 163 
WAN CABLED neo jared fen = mel eee oe 3 96,000 | 9,950 96, 000 9, 950 
Matheweerss conc. ciecsas5-|2ceesoocme [iaeiawcte SDSa2 Settee aeeoeees 4, 000 300 4, 150 400 
Middlesexict si se. semsscas lean SSeS (oeeeaees a ae ON er eoee 6, 800 510 6, 800 510 
Neapncwnenil ese Lees ae ok eer at liga, DoD Vs sseoD eee ea ees 8; 000 520 
Newent see eee tn eee ae acy CP tent, Beate ee tes ET 700 125 
INGYEO UE oe oe ye RE | ee ee ee ee ease oe et 2,400 420 2, 400 420 
Northumberland Vs. tccaecleeeeaee-e cl ee twee serosa ssas|pecee eee 82,940 | 7, 744 82, 940 7, 744 
Prince George.....-..-....-. [ee Seen eal eater a e| aaa coe scale eeec eal ee nmin eens 2, 210 140 
Stamorder. nor cokcowedae hacatine cere wis ob eie emiere | Scciawiawcce sc cws bist ia oth eeea |Cemmonee 800 50 
13°60) ol ee ee ee eee lo ceae teeters Jboncdsed pee ceoseed Pesce sac 2, 500 200 2,500 200 

Motel > .- enw ss aes o re | sper eneeee iseceiee 7, 000 500 | 298,696 | 23, 334 | 320,103 | 25, 976 

Grand totalo_. 3.2.2... | 47,700 | 2,182 7, 000 500 | 298, 696 | 23, 334 | 367,803 | 28,108 
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Table showing the catch by oyster dredges and tongs in the fisheries of Virginia in 1901. 

Oyster tongs. 

Gauntics Market oysters from Market oysters from Seed oysters from 
oo natural rock. private beds. natural rock. 

Lbs. | Value. Lbs. Value. Lbs. Value. 

Vessel fisheries: 
INCROMBCE essen eos - os ee 129, 878 $6, 934 857, 437 $69, 395 773, 626 $21, 756 

Maza e ta Clinyg some eee etal | oats telae wlelesele || ole l> eleva niet == | = ante mimieimlmi stains) sinlm min jmins === 213, 500 6, 100 

THESES 5 et SoG Te des ee onan Reese aC pon coro Scabomecncs 7, 000 200 

Gloucester neces. ssss2 == 234, 150 RGD) | EM eee ao wesoal cece seats 648, 900 14, 205 

TSlevomWiehts=-2e.c-c. 66 416, 199 Distt Us paeesonecopcellqucaceouode 533, 946 11, 438 

(ect? \WMlb On 5 aces Soa Sel Peoria aaecer ben] Soeepeeces<c|Ssanossecsobep Peer soocoac 546, 000 11, 700 

WHAM CASCET see shee w.- =n owe e 118, 050 
WD ME WS omer chine sccisn cc. 59, 500 
IMiddilesexsiicccsnticces =). 58, 200 
INSMSCHVONG Gs eee = a. =< == 245, 000 5 

Noto likesemereece nc. secs 4c 2, 485, 700 OAS ONO) | Seeman ae set arlene 672, 700 17, 920 

Northampton .........-... 164, 577 7, 433 915,859 | 56, 538 336, 826 6, 776 
TEQUELENTAVOTAVG Loa te eae a ESE pee ern eel os egy (Amy Eo coe Re 21, 000 750 
WiamnwiGKeacseccsccet=- =a 50, 400 PSO eveer OS soars ls atleast eters 346, 500 7,425 

BOL Kee sce eee ec aee es cns 459, 200 DS SSA NE eis ster ee (Mee a arcs aiss 470, 750 10, 088 

TO tele me ee ee Oa? 4, 410, 854 223, 989 1,773,296 | 125,983 | 5,755,148 | 134,378 

Shore fisheries: 
INCCOMBCree ee aeee ce a eeraas 1, 507, 443 90, 317 2,462, 768 196, 613 1, 805, 664 50, 140 

Elizabeth City ....-..-.-.--- 250, 110 14, 292 980, 000 56, 800 750, 330 21, 488 

IWSSOK SLi csiscecinecsciece see 122, 220 7, 384 634, 837 ADS345 | == <2 oot aes |e aes eeeine 

Gloucester Bees. -e sess 573, 650 32, 120 759, 500 47, 200 514, 500 12, 525 

TslelomWithtncesacacec ice 378, 000 18, 900 525, 000 30, 000 686, 000 14, 700 

James Clty sos 3225-2 2 5-6 Jocenseot cocacollenaceaseesee 133, 000 OF) eaoeeaooeae| Ge bsopos]es 

Kine! Georgeneess: eco 98, 000 SAG) Reeeeeeraaacen SecceerEees Copmeooedae| Seeerac oo 

King and Queen ...-...--- 21, 000 1,500 448, 000 SEP 9A0M laetacobodaaal|\ceoseocese 

Lreteys Wall beara Sa eases) eelcoeoe Soon ses |secoCeesoaoc 385, 000 328000 cia scccecncec| a= 2 

WANCASTCK Seema = eee i= = 1, 674, 750 95, 700 1, 551, 200 109, 300 55, 800 1,975 

MDH WSiteeasccse ccc sacs os 1, 984, 850 110, 920 585, 550 ATE DOR aceoisee ie ets see eetererere 

Mird dilesexteeeemaaaa ao sicss 2,115, 400 120, 880 1, 823, 000 CEI ReeanobaoLosa|ppaosecao 

Nansemond).. -2--.---=---- 1, 107, 456 55, 373 a 546, 000 DORGOON Ee eee es aeee a eos sae 

INN? US@ii ts cops cadanncebesod |PapOcbosesGoco |ooonoocuodee 154, 000 ZOO) | Sacto eleteta aie) enna ster eo 

INOntolikeessseasne- 5 997, 920 49, 896 1, 692, 005 MOS VM LeaseCoseecasl Assess ociat 

Northampton -.---- 550, 963 24, 884 3, 066, 119 189,279 | 1,127,644 | 22, 688 

Northumberland 754, 320 43, 104 85, 400 (PAW, essesanwans|SeBs50c50¢ 

SMAOSSE ANE Bos acoso sees ocsacaccoceon |lbdosenaapone 157, 500 45, 000 14, 000 | 500 

PRM OM Gere care a ala aes e' 141, 120 9, 072 913, 500 (HN) | Boooesoonces| ScnoseaosS 

Wiarnwiekee eo. 25 ses ooee 175, 840 11, 304 350, 000 18, 850 703, 360 | 15, 072 

Westmoreland ........--... 311, 850 1 OA Se ee coSeers|aeneepaduea MeceEeanoses pecosecene 

BVOV Kye seiciiceincie ais == 1, 391, 250 69, 800 1, 274, 000 75,050 | 1,312,500 | 28, 125 

0X0) 51) Pe ee eae 14, 156, 142 779, 556 18, 026,379 | 1, 254,573 6, 969, 298 167, 163 

Grand*totall = 2225: == - 18, 566, 996 1, 003, 545 19, 799, 675 | 1,380,506 | 12, 724, 446 301, 541 

Oyster dredges. 

annies Market oysters from | Market oysters from Total. 
i natural rock. private beds. 

Lbs. Value. Lbs. Value. Lbs. Value. 
| [eas 

Vessel fisheries: 
INCCOMACH Hee ee acine ce ene 647, 542 $38, 497 | 2, 408, 483 $136, 582 

Ibe eule CHiN Renee pera 4oel Soeonesccsees|loceeer see csa 1, 893, 500 98, 340 

LORE S 50 A see So ae ee anal ESE Ge Dane teers ame se 5 7,000 200 

Gloucestereere. =. s<-ea eee 10, 500 525 893, 550 26, 389 

TEEN Ente, WU hese aeoeeol C Og pea eS elena |ocenae Aeeee- 950, 145 32, 346 

KeinigGeoreee s\n as. ssc. 16, 800 1, 080 16, 800 1, 080 

Eanes WUT SS os acceso e Badceee ~Seecs| Saeeeseppeoc 546, 000 IBIS 

TL SHEYG S| PROS 8 Op eee Gee AD OEE EASE Gacene Serer e 113, 050 6, 460 

TAH OW Se eee re meee eneae le nene et ems heeeeelsee os 59, 5v0 3, 200 
IG ie CUPS tes eee a ee ee ene ee nono eeeee 56, 000 3, 190 

INATISE ITO MOMS eee eee lee one oem oeeal sees eeeacice | 1, 426, 600 39, 245 

INOTLO Unie a5. Saat eeee eee e ee aecee Sect eiees ie 3, 158, 400 142, 830 

Nonihamplonternese: seecen teeneeec reece neacs sto = a 1, 417, 262 70, 747 

Northumberland -..-...-.---. 220, 220 12,734 220, 220 12, 734 

Rich Onde ten cose aeceal esses esos sees tees csee Padeos second baccetacee 21, 000 750 

SUV Tavis ce Lemme ppm ern | oe eee ee ee all sé ce joeciee cleasacmstsic 396, 900 10, 155 

Westmoreland ...........- 235, 130 AZO 36 Roe nee oceania eale 235, 130 14, 793 

OVC ee en wistrnclo cis lle o eteraie tae | meee tei ae | ao crclocmecle = | snes ejcinie = 929, 950 33, 428 

4X0) Has ee tes 1, 180, 192 67,629 | 1,680,000 92, 240 14, 749, 490° 644, 169 

a Includes 12,000 bushels (84,000 pounds) of seed oysters valued at $1,799 taken from private beds. 
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Table showing the catch by oyster dredges and tongs in the fisheries of Virginia in 
1901—Continued. 

Oyster dredges. 

Counties. 
Market oysters from 

natural rock, 

Lbs. 

Shore fisheries: 
niece ooh oce ata easee 645, 470 

Hlizabeth City .....6...... | 
SSO ee ewe nas Sone eiie 

Isle of Wight 
JAMes Citys ssssse5--5--68 
King George <2 <s22..c-<0s 
King and Queen.......... 
King William 
Ganeasten=s ost oo ccteetee 
Mathews 
Middlesex 
Nansemond 
New Kent 
NOTION eee sees 
Northampton 
Northumberland 
Princess Anne 
Richmond 

York 

2, 371, 012 

1,240, 820 

Value. 

$39, 915 

141, 624 

Market oysters from Total. 
private beds. 

Ld = 

Lbs. Value. Lbs. Value. 

Besos mek eres | cizcinete seme 6, 421, 345 $376, 985 
seb ee erence mceece 1, 980, 440 92, 5380 
SossasthdaelRassso oes: 757, 057 52, 729 
SCANS Sea baer 1, 847, 650 91, 845 
MPO Cae Ceee ees 1, 589, 000 63, 600 
Soaks ooRae aloes easr es 133, 000 9, 500 
see Shees aallbaost canes 130, 900 7,540 
aes PARNER |e osee ne ae 469, 000 36, 700 
Baga SEA ta Saas 885, 000 32,000 
Foose tence enaseeee 3, 281, 250 206, 975 

2,570, 400 158, 510 
38, 494, 400 219, 380 
1, 653, 456 85, 072 

154, 000 12, 100 
2, 689, 925 159, 093 
4, 744, 726 236, 851 
1, 146, 320 66, 724 

171, 500 45, 500 
i, 054, 620 74, 322 
1, 229, 200 45, 226 

567, 700 33, 130 
3, 977, 750 172, 975 

56, 000 4, 000 40, 448, 639 2, 279, 287 

1, 736, 000 96, 240 55, 198, 129 2, 923, 456 

The following supplementary table presents in bushels, instead 
of pounds, the quantity and value of oysters taken from public and 
private areas in each county of Virginia in 1901: 

Market oysters Market oysters Seed oysters Total 
¢ from natural rock. | from private beds. |fromnaturalrock. ; 

Counties. i | 

Bush. Value. Bush. Value. Bush. | Value.} Bush. Value. 

JACCOMAC! Acc cee see em 418,619 | $175,663 | 474,315 | $266,008 | 368,470 |$71,896 1,261,404 | $513, 567 
Elizabeth City...--.... 35, 730 14,292 | 380,000 | 149,040 | 137,690 | 27,538 | 5538, 420 190, 870 
INSSEX ha sooo eee ae | 17,460 7, 384 90, 691 45, 345 1, 000 200 | 109,151 52, 929 
Gloucester <.--.. n25:- 116, 900 44,304 | 108, 500 47,200 | 166,200 | 26,730 | 391,600 118, 234 
Isle of Wight.......... 113, 457 39, 808 75, 000 30,000 | 174,278 | 26,188 | 362,735 95, 946 
DAMES CULV seen ars cael sot eeioeite a seiscrere ce 19, 000 OXBOO WS oe ecc.08 [bene one 19, 000 9, 500 
King George .......-.. 21, 100 8. G208 | Seiclescaene see cist ateplb ede sees o|acisieteeets 21, 100 8, 620 
King and Queen...... 38, 000 1, 500 64, 000 RP Ul en ee emo ce 67, 000 36, 700 
KinpswWalliamas co occ|csecconeeelsececee eas 55, 000 32, 000 78,000 | 11,700 | 133,000 43,700 
Ibanaesterceees!2-2s02- 255,400 | 102,160 | 221,600 | 109,300 7,900 | 1,975 | 484, 900 213, 435 
Mathewsintsccesaser 292,050 | 114,120 83, 650 47 DOO | sacioekeren al Oneneaies 375, 700 161, 710 
Middlesex 203.2 2...c2- 309, 800 | 123,970 | 197,000 98, 500 400 100 | 507,200 222, 570 
Nansemond.........-. 193, 208 68, 698 78, 000 29,699 | 168,800 | 25,920 |} 440,008 124, 317 
New Kent ............ {| os Seen eee lcae SS ye aye 22, 000 2100 ales el twos 22, 000 12,100 
INOTIOIES ss tes sb ecsce ; 497,660 | 174,806 ; 241,715 | 109,197 96,100 | 17,920 | 885,475 301, 923 
Northampton ......... 102, 220 32, 317 568, 854 245, 817 209, 210 | 29,464 | 880, 284 307, 598 
Northumberland ..... 183, 020 73, 308 12, 200 BAO oes teeteoee wate 195, 220 79, 458 
PHINICeRSPATING 6 Ale Sos|lob ee eepenls sated eines 22, 500 45, 000 2, 000 500 24, 500 45, 500 
Richmond foe. s-~-- a 20, 160 9,072 | 180,500 65, 250 , 000 750 | 158, 660 75, 072 
Wialtwichk: cesses ee 32, 320 14, 034 50, 000 18,850 | 149,980 | 22,497 | 282,300 55, 381 
Westmoreland ........| 114, 690 BT OOS cece ce calldenies Sewer | scoala coe ielllecamnee es 114 690 47, 923 
WOrk .cveshaieeseeeeses 264, 350 93,140 | 182,000 75,050 | 254,750 | 38,213 | 701, 100 206, 403 

pee ee ee a | ne | eee eS 

Total: sae Ue a. 3 2,991,144 /|1, 145, 169 |3, 076,525 |1, 476, 746 |1, 817, 778 |301, 541 |7, 885, 447 | 2, 923, 456 
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Table showing, by counties, the catch by clam tongs, hoes and rakes, and crab scrapes in 
the fisheries of Virginia in 1901. 

Clam tongy Loss and Crab scrapes. 

Fisheries and counties. Clams, hard. ; Crabs, soft. 

Lbs. Value. Lbs. Value. 

Vessel fisheries: 
PNCCOMA CER seers aoe sen eee ec cman Sale waeicleloe u etelalae IZOE QOS PEO S926 wees. oo cc alleetnisidpeer 
MN OTU MAIN LOM soe lee ates een lena = alain alain 46, 496 QEG LO Seeced ws anes|cemcetote 

Ota ep we eae eee eee ise aia tein aclew ie atk Ga-leemeee 185, 704 135 FAW | oe cae re ate boas steetccists 

Shore fisheries: } 
INCOD TOOLS 8 SS Sea Aaa ha Cae ee alee eRe TES SBE LS ee a934,312 | 83,518 994,728 | $42, 638 
liza e thie Clty eet ate Selo ciee Soiree ek eee seepisinsie neice ecesat- 42, 664 SUbQO te saps aol eee 
GilOueesteriiae sscne oniciee ce vise ce seats oe climes 50, 984 ALOGSU|LE ks see ceatale- ee aces 
VISTI sere crete tease naicte csoraia cienoe misiie eieicie eG a eceeiar 196, 000 AE 4004 | to aecceee sl-ceeaniaene 
INO diol << 3885. Re ee ee ee Ane ae eee ear 32, 000 BAU Oi paacpococcor |boatcaasec 
NOnIH EID LON S262 o5 osc sites eee encceasece ciecisciewecles stir 155, 664 SLDON eet acess lem aecieisiae 

QUAI a aod ae Sak LL Sadbccrees ceeccenest maecencs 167, 352 THEOD4. 532s Jecrececee 

Motalleewee de cas cies sob s.2 Sb ee ene ce eeeesesneeren =a 1, 578, 976 116, 236 994, 728 | 42, 638 

Granditotalee cet ancece sank eset seesaw nee cases 1, 764, 680 | 134, 777 994, 728 42, 638 

a Includes 20 bushels (200 lbs.) soft clams, valued at $20 

MENHADEN FISHERY. 

The menhaden fisheries, with one less factory than in 1897, show 
a gain of $455,693 in the value of products in 1901, the value being 
$362,032 in 1897 and $817,725 in 1901. This large gain may in part 
be accounted for by the higher prices received for the products and in 
part by the increased catch of 115,504,331 menhaden, the catch of 

1897 numbering 263,203,000 fish and that of 1901 378,727,331 fish. 
During the past few years factories have been extensively enlarged 
and improved and new and improved machinery has been introduced. 
The increase in steamers was 7, in purse seines 15, and in vessel and 
shore employees 407. Menhaden were found fairly plentiful, and the 
season on the whole was a satisfactory one. 

The manufactured products of the menhaden fisheries amounted to 
21,130 tons of dry scrap, 10,591 tons of acidulated scrap, and 723,215 
gallons of oil. This business gives employment on vessels and in 
factories to 1,577 persons, the factory employees receiving $92,308 in 
wages during 1901. 

Table showing the extent of the menhaden industry of Virginia in 1901. 

Items. No. Value. Items. | No | Value 

| | 
Factories ..... Aoadess5 5004 15 | $271,025 || Steam vessels fishing -.-- 21 | $256, 000 
GCashicapitallsess. -sccuosel eases So oee 121, 450 
Wages paid factory em- 

DIOVECS Sa se ccc ee seen lee seeeee eens 92, 308 
Persons in factories ....-. (a eS = 
Persons on vessels.-.....-- QUG a | Bess cae 
Menhaden utilized ......-. 378, 727,331 | 392,715 | 
Tons of dry scrap........-. 21,180 | 517,872 
Tons of acidulated and 
Crude serapees--ss-eeees 10,591 | 185,388 || Seines (total length, 

Gallons of oil made. ..... 923,216 || 164,465'||. 42,636 feet)........--.- | 52 | 36, 395 
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WHOLESALE FISHERY TRADE. 

The wholesale trade in fishery products of the State was repre- 

sented by 80 firms in 1901 and 56 in 1897, a gain of 24. Of the 80 
firms, 67 were engaged in the oyster business, most of them, more or 
less extensively, from the planting of seed oysters to the gathering, 
opening, and distribution of the marketable crop to all sections of the 
country. This branch of business shows many changes and improve- 
ments and has increased considerably in importance. 

The wholesale trade in food-fish is carried on by a comparatively 
small number of firms. ‘The fresh fish are handled chiefly during the 
early spring runs of migratory fish, the season being much earlier than 
for the same species in northern waters. This early spring catch has 
a wide range of distribution. The only cured fish marketed are salted 
alewives. 

The total number of employees in the wholesale firms was 4,132, 
the larger portion of whom were engaged in the opening of oysters. 
The wholesale firms paid in 1901 $701,807 in wages, most of which 
went to oystermen for their eight months’ work. 

Reference has been made to an endless-chain scraper for removing 
oyster shells from the shucking rooms. This device is employed by 
Messrs. J. S. Darling & Son, of Hampton, one of the largest firms in 
Virginia, and has resulted in saving much time, labor, and expense. 
The old and expensive method of removing shells by shovels and 
wheelbarrows is still practiced by all of the other firms. 

Table showing the persons and capital in the wholesale fishery trade of Virginia in 1901. 

Establishments. i 
ees Bry : ors Cash | Number] wages Localities. Canital of persons id 

No. | Value. pita” lengaged.| Pale. 

Lewisetta, Whealton, Kinsale, and Mundays Point... 7 | $21,000 | $31,800 | 551 $86, 650 
IWieSIRE ON. oe en ae Fo oe a. aoe oes Seen cates 5 15, 500 46, 000 | 234 45, 600 
Fa pLOMass 365A 2e Soret StS cee tee ence ne cee ee ae 6 65, 000 61, 000 510 66, 575 
Sumollks 22s. Sasn ce ism ceases eecceis< oor cold eimaweiceiawe cients = 3 9, 000 9,000 | 124 9, 900 
ortsmouth and Berkley. eats ec ese wcwtecencesnoceeeee 4 62, 440 38, 000 | 513 105, 425 
INOTIQUKS oe Pao cbe asecsenases Moran seer eee eanas Seeicloee ee20 229, 500 156, 000 1, 404 318, 100 
Irvington’ ands Weems Whariss. sto 2325525. 5.5 8 3 3, 100 8, 000 123 20, 000 
Cape Charles, Brighton, Cobbs Landing, and Browns- 
Wi Oe eee oeis ce Sates Sealers te ciate delta deste we eee ee 7 10, 200 11, 100 130 9, 980 

Willis Wharf, Bridgetown, and Franktown........--- 5 5, 350 7, 800 184 7,320 
Chesconessex, Dreka, Mappsville, Saxis, and Lemont.) 9 | 8, 000 20, 600 148 9, 447 
Watchapreague, Messongo, and Wisharts Point...-.--- 4 3, 600 8, 000 85 6, 210 
Chincoteague and Franklin City 5 10, 250 20, 500 116 14, 850 
Tanpierisiand sts) At Stee oi 1, 000 2, 750 | 10 1, 750 

SSS SS ——= 
SUNG Case ee mens Sesie oS wn ee eons oe oe 80 | 443,940 | 420, 550 4,132 701, 807 



SUPPLEMENT TO LIST OF PUBLICATIONS OF THE UNITED 
STATES FISH COMMISSION AVAILABLE FOR 

DISTRIBUTION, 

Of the publications available for distribution on December 1, 1901, 
the following pamphlets are now out of print and can not be furnished: 
Nos. 165, 166, 222, 223, 294, 290, 320, 345, 397. 

Besides the publications enumerated in the list of December 1, 1901, 
the following have been issued and are available for distribution: 

BOUND VOLUMES. 

For the Pub- 
Designation. year— | lished. Pages. Plates. 

Annual Report: | | 

ParimeXe VT, a0ut SoS 8 od hcg vi | 1901 | 1902 VI+844 37 
Annual Bulletin: | 

Volpxexs firstipariinses: 04 osteo ee 1900 | 1902 XV+524 | 52,17+1IV+XXX VIII 

Vols xexeisecond pant. «o..se- esses aesee 1900 1902 VIIL-+416 A+XII 

VIO ILPEXEXED BPS. Se siete ss es aches se ede ancien 1901 | 1902 VII+476 22, XLIV+A 

PAMPHLETS. 
Serial 
No. 

481. Report of the Commissioner for the year ending June 30, 1901, including the 
reports of divisions of fish-culture, scientific inquiry, and fisheries, by 
George M. Bowers. Report for 1901, pp. 1-170, plates 1-5. 1902. 

482. Publications of the United States Commission of Fish and Fisheries available 
for distribution on December 1, 1901. Report for 1901, pp. 177-192. 1902. 

483. Notes on the fishes and mollusks of Lake Chautauqua, New York, by B. W. 
Evermann and E. L. Goldsborough. Report for 1901, pp. 169-175. 1902. 

484. The foraminifera of Porto Rico, by James M. Flint. Bulletin for 1900, pp. 415, 
416. 1901. 

485. Description of a new species of blenny from Japan, by Hugh M. Smith. Bul- 
letin for 1901, pp. 93, 94. 1902. 

486. List of species of fishes known to occur in the Great Lakes or their connecting 
waters, by Barton Warren Evermann. Bulletin for 1901, pp. 95, 96. 1902. 

487. Preservation of fishery products by drying and dry-salting, by Charles H. 
Stevenson. Bulletin for 1898, pp. 389-424. 1902. 

488. Preparation of fish eggs for food, by Charles H. Stevenson. Bulletin for 1898, 
pp. 541-548. 1902. 

489. Refrigeration, or preservation by low temperature, by Charles H. Stevenson. 
Bulletin for 1898, pp. 358-388. 1902. 

490. Preservation of fishery products by smoking, by Charles H. Stevenson. Bul- 
letin for 1898, pp. 474-506. 1902. 

491. Notes on the tagging of four thousand adult cod at Woods Hole, Mass., by 
Hugh M. Smith. Report for 1901, pp. 193-208. 1902. 

492. Notes on the silversides of the genus Menidia of the east coast of the United 
States, with descriptions of two new subspecies, by W. C. Kendall. Report 
for 1901, pp. 241-267. 1902. 

493. Note on the Scotch methods of smoking haddocks, by Hugh M. Smith. Report 
for 1901, pp. 269-271. 1902. 

494. Notes on the fishes of Lake Ontario. An annotated list of the fishes known to 
occur in Lake Champlain and its tributary waters. An annotated list of the 
fishes known to occur in the St. Lawrence River, by B. W. Evermann and 
W. C. Kendall. Report for 1901, pp. 209-240. 1902. 
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5. A report on fishes collected in Mexico and Central America, with notes and 
deseriptions of five new species, by B. W. Evermann and E. L. Golds- 
borough. Bulletin for 1901, pp. 187-159. 1902. 

. The organic constituents of the scales of fish, by E. H. Green and R. W. Tower. 
Bulletin for 1901, pp. 97-102. 1902. 

. The reactions of copepods to various stimuli and the bearing of this on daily 
depth migrations, by G. H. Parker. Bulletin for 1901, pp. 103-123. 1902. 

. The gas in the swim-bladder of fishes. Biliary calculi in the squeteague, by 
R. W. Tower. Bulletin for 1901, pp. 125-135, plate xxi. 1902. 

. Description of a new species of shad (Alosa ohiensis), with notes on other food- 
fishes of the Ohio River, by Barton Warren Evermann. Report for 1901, 
pp. 273-288. 1902. 

. The reproductive period in the lobster, by Francis H. Herrick. Bulletin for 
1901, pp. 161-166. 1902. 

. Notes on five food-fishes of Lake Buhi, Luzon, Philippine Islands, by Hugh M. 
Smith. Bulletin for 1901, pp. 167-171, plate 22. 1902. 

2. Marine protozoa from Woods Hole, by Gary N. Calkins. Bulletin for 1901, pp. 
413-468. 1902. 

3. Notes on a species of barnacle ( Dichelaspis) parasitic on the gills of edible crabs, 
by Robert E. Coker. Bulletin for 1901, pp. 399-412. 1902. 

. The fishes and fisheries of the Hawaiian Islands. A preliminary report, by 
D. 8. Jordan and B. W. Evermann. Commercial fisheries of the Hawaiian 
Islands, by J. N. Cobb. Report for 1901, pp. 353-499, plates 21-27. 1902. 

. Notes on the fisheries of the Pacific Coast in 1899, by William A. Wilcox. 
Report for 1901, pp. 501-574, plates 28,29. 1902. 

}. Statistics of fisheries of the Great Lakes. Report for 1901, pp. 575-657. 1902. 
. Statistics of the fisheries of the Mississippi River and tributaries. Report for 

1901, pp. 659-740. 1902. 
. The Pan-American Exposition. Report of representative of the U.S. Fish Com- 

mission, by W. deC. Ravenel. Report for 1901, pp. 289-351, pls. 6-20. 1902. 
. Notes on the boats, apparatus, and fishing methods employed by the natives of 

the South Sea Islands, and the results of fishing trials by the Albatross, by 
A. B. Alexander. Report for 1901, pp. 741-829, plates 30-37. 1902. 

. The salmon and salmon fisheries of Alaska. Report of the Alaskan salmon 
investigations of the United States Fish Commission steamer Albatross in 
1900 and 1901, by Jefferson F. Moser. Bulletin for 1901, pp. 173-398 and 
399-401, plates 1-xurv, plate A, and charts A, B. 1902. 

. Observations on the herring fisheries of England, Scotland, and Holland, by 
Hugh M. Smith. Bulletin for 1902, pp. 1-16, plates 1 and 2. 1903. 

2. Japanese oyster culture, by Bashford Dean. Bulletin for 1902, pp. 17-37, plates 
3-7. 1903. 

3. The habits and culture of the black bass, by Dwight Lydell. Bulletin for 1902, 
pp. 39-44, plate 8. 1903. 

. Hearing and allied senses in fishes, by G. H. Parker. Bulletin for 1902, pp. 
45-64, plate 9. 1903. 

. Natural history of the quinnat salmon. A report on investigations in the Sac- 
ramento River, 1896-1901, by Cloudsley Rutter. Bulletin for 1902, pp. 
65-141, plates 10-18. 1903. 

3. Notes on fishes from streams and Jakes of northeastern California not tributary 
to the Sacramento Basin, by Cloudsley Rutter. Bulletin for 1902, pp. 
145-148. 1903. 

. Breeding habits of the yellow cat-fish, by Hugh M. Smith and L. G. Harron. 
Bulletin for 1902, pp. 151-154. 1908. 

. The destruction of trout fry by hydra, by A. E. Beardsley. Bulletin for 1902, 
pp. 157-160. 1903. 

9. Artificial propagation of the salmons of the Pacific coast. Revised edition of 
Fish Manual, pp.-1-15, plates 3-10. 1903. 

. Artificial propagation of the lake trout, grayling, and white-fish. Revised edi- 
tion of Fish Manual, pp. 91-120, plates 30-39. _ 1903. 

. Artificial propagation of the shad and pike perch. Revised edition of Fish 
Manual, pp. 121-145 and 165-179, plates 40-46 and 51-52. 1903. 

2. Artificial propagation of marine species of fishes. Revised edition of Fish 
Manual, pp. 195-238, plates 54-63. 1905. 

523. Descriptions of new genera and species of fishes from the Hawaiian Islands, by 
D. 8. Jordan and B. W. Evermann. Bulletin for 1902, pp. 161-208. 1903. 

. Report of the Commissioner for the year ending June 30, 1902, including the 
reports of divisions of fish culture, scientific inquiry, and fisheries, by 
George M. Bowers. Report for 1902, pp. 1-160, plates 1-5. 1903. 
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The following are in press and will soon be available: 

525. Descriptions of a new genus and two new species of fishes from the Hawaiian 
Islands, by David Starr Jordan and Barton Warren Evermann. Bulletin for 
1902, pp. 209-210. 1903. 

526. The fresh-water fishes of western Cuba, by Carl H. Eigenmann. Bulletin for 
1902, pp. 211-236, plates 19-21. 1903. 

527. The organ and sense of taste in fishes, by C. Judson Herrick. Bulletin for 1902, 
pp. 237-272. 1903. 

528. Rotatoria of the United States. II.—A monograph of the Rattulidx, by H. S. 
Jennings. Bulletin for 1902, pp. 273-352, plates 1-xv. 1903. 

529. The plankton algee of Lake Erie, with special reference to the Chlorophycex, by 
Julia W. Snow. Bulletin for 1902, pp. 369-394, plates -iv. 1903. 

530. Description of a new species of darter trom Tippecanoe Lake, by William J. 
Moenkhaus. Bulletin for 1902, pp. 395-398. 1903. 

531. Notes on some fresh-water fishes from Maine, by W. C. Kendall. Bulletin for 
1902, pp. 353-368. 1903. 

532. Habits of some of the commercial cat-fishes, by W. C. Kendall. Bulletin for 
1902, pp. 399-409. 1903. 

533. A more complete description of Bacterium trutte, by M.C. Marsh. Bulletin for 
1902, pp. 411-416, plates rand 1. 1903. 

534. Report on collections of fishes made in the Hawaiian Islands, with descrip- 
tions of new species, by Oliver P. Jenkins. Bulletin for 1902, pp. 417-511, 
plates iv. 1908. 

535. The sponge fishery of Florida in 1900, by J.N.Cobb. Report for 1902, pp. 161- 
175, plates 6-9. 1903. 

536. Aquatic products in arts and industries, by C. H. Stevenson. Report for 1902, 
pp. 177-279, plates 10-25. 1903. 

537. The utilization of the skins of aquatic animals, by C. H. Stevenson. Report for 
1902, pp. 281-352, plates 26-38. 1903. 

538. List of the common names of the basses and sun-fishes, by Hugh M. Smith. 
Report for 1902, pp. 353-366. 1903. : 

539. The fisheries and fish trade of Porto Rico, by W. A. Wilcox. Report for 1902, 
pp. 367-395. 1903. 

540. Statistics of the fisheries of the Middle Atlantic States. Report for 1902, pp. 
433-540. 1903. : 

541. Records of dredging and other collecting stations of the U. 8. Fish Commission 
steamer Albatross in 1901 and 1902. Report for 1902, pp. 397-482. 1903. 

542. Isopods collected at the Hawaiian Islands by the U. 8. Fish Commission 
steamer Albatross, by Harriet Richardson, Ph. D. Bulletin for 1903, pp. 
47-54. 1903. 

543. Birds of Laysan and the Leeward Islands, Hawaiian group, by Walter K. 
Fisher. Bulletin for 1903, pp. 1-39, plates 1-10. 1903. 

544. Notes on a porpoise of the genus Prodelphinus from the Hawaiian Islands, by 
Frederick W. True. Bulletin for 1903, pp. 41-45, plates 1 and 2. 1908. 

Wasuineton, D. ©., June 30, 1903. 
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